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ft B S H It E 
1T^S£,-'197^ 
fW99i*»U9 ivorfc Dros tli«»e I«l»orfttorit8 4»«iiribod tti« 
0!iotest«9«<«ii*7«>i»ie <IX}f oti9l«tt« 3|S«>dieii«T"OiU» ( l l l ) f 6 ^ 
fjliolefit i^-^ttdwdySHSKme (VI)« me lc«toae ( i ) liitti peiDoasoio 
mm prasfVideA tbe ^ » aii4 T ^Ifteton^s (tril) aa<l (VSIX) oad 
int tma&p«t&hti^ alxftir* of tli« •eoo«*«oid» (XX) and (x)« 
' tiit«r««tliiglFt b^<» ketone (IX) fiirtil«!i9d tbo udoo^^old (XI) 
tts iibi« 80l« prodttot of oiidatton* ffto ^t<»io ( f ix ) tmder 
Daoyor trtlligor roaotlon oimditiono affordod tile opo«fiii«tinio 
(XXI) ma mm Uhyaromykmtm^ (XXII)t and m% tcetono (X^) 
under t lal tar oxIdAtlon ooadttione ftamlslied « i oC«j^aaeatumied 
(•»laetoii$ (XXV) together leitu V -Xaotoae niett^X eeter iW)m 
THo dienono (V) on tfeatnent nitii an esoess of perbeneolo aoid 
i«re 2o^ 9b^««oxido«$«6«>seoootiole8t«»4«>«n-t«<il-^ *^ ie «oid (XVX) 
tta ttie only ieolable eoi^ >o<md and ttie ice tone (VX) vith «n 
esoees of pei^ensolo aoid fnmli^ed fi|ra<«-oxldo«^*oxa»CMio»o* 
8b<«^ lioXe»t«ne«»3tT<*dione (WXI) and $«fa(^jtl.do«9td'*dioaia*A| 
B«l)lsiio«o<«5c<«oiioXeetane«4yf«dione (XVIXX) ae i>rodiiott# 
E 
it) 0A« 

















, > ^ ^ 
in) imit) 
0^ 0 
In tlio pi*«ii&nt iitiiilr« ••ir«ral Hitherto imeaeplored y%t 
«ii9lty ae<s«»ttt>lt ftt9ri>id«l icetcme*, mvtoih as 3o4S«»oyolo«S<« 
«tioI»«t«ii«-6<Mi»9 (XIX> 3^lilor<Mlo^oli«>lo«t«it-6*Kiii« (XX) 3 ^ 
t»riMi9«8<*Ksiioleat«ii-<l-><»te (xici), d^iod<MSc7^iiole«t«i«6*oa« 
(JDOtX) and 4t:<«*aa«toa9roiiol«at««9««ii«»a-(ni« (3DCIIt)| ware atibjaotod 
to fbo Baar^ x* ?tllSger os^Hatioii o<»illit&oiia, fiie strttoturaa 
of tlia pFoanota otifatiiad w^f^e aatabUattail on tHa toaala of tHeir 
otiaialoat anfl a]»aotral pr^^artlaa* 
Vlt 
*^8^tt 
( i i i ) 
Til* iMtoitM iU%)f (Da) ma itXll) OR ]i«rtif»i»(iiQ miA 
(2*8 Biol« eQtsiv«l«iii) oaeldatioii ttalng |»«»toluin«»ttlpli(»ti« aold 
on* (XXtV)f 3J^-bromo-6-oxa«««*0»0-8p<*ohOlo«taa-t«-Ott« (jDOr) 







11i« ohloroieetoiio iWi) «n |>ert»«n»oi<» aeid (3*S aol« •qisiimtoiit) 
oxt^atioa unliii p-toluM^nastilpliQiiio mAA tm tba ^utalfsl giEVo 
oie aoid (XXX%> Ml the fainor i»roattot» an artafaot af CXXVI!I>» 
s i l ioa gel 
radaoUim 
OH XfljjOH 
(XXX) <x»rn) CxxH) 
(ir) 
A>WA<»«to3Qrofiolesl«^ *<ii*3<Hm« (IXXIX,) on oxidation vltH 
p9thBnvioie ««1<1 <i ttolo equliralont) using |t*-toltteito«iilplioiiio 
aold tm th» ootfiljrst gme Si@o^ p03i3^ **4<«*6ootoaQ «^6o< l^ioie8taii«^  
3^m* (XXXIX)t 0^«»*grdro«jr«4*ao9tO3orcliole«t-4-©a«3-oa© CXXXIII) 
aatf 3-iiy«roag?'olto|e«t«»at5-^i«a-4'-oa9 {XXHV)# THo k^toae 
(XXZIf > m oxidation with f>»n>9n%oio «oi4 (2»6 «ol« «qtiiiraioat) 
using p«ptol«ieneaQlplii»iio aoi^ em tli« oataiyslf invari^iy gava 







•qi<iivalent V V 
Cxjoaxi 
0Ao cm 




Pmtt * I t 
The «€!•• spoetPA of «trtiottir«tl3r r«l«t«d rta# B ^ • 
li(i»o«So4*6li0le8tcai«»7«ofi« itJSftl}^ S^ "«iiloro'»«6«M>xaH9-bo«o*<jD4r 
aliole«tai%«*7-oxie Cs[X\fIII) 3^ roaio«6<«CkXA«a«%om<MI(><^ tiol€»staii«» 
d«oi»«^ «liciao<didl«8l«4«eii'>*7«^ »ie ixsMt) ana 3(Vfte«toxy«6«*oxa'* 
0<-^ osi6Q!iol0ti«-4»«ii«7"»i»i« (XIWXX) hmfe been exutt^ ned* Besidiee 
tfettse strnetwttitly related ring 9 ^ *laet<»tee eoiBd oilier 
laotonee and related eo^oii&ds 9it<^  «• 3^ <«aeet9i3r«>3*fon^ I«» 
d-ojm*»sP-oliel€«t«ii-T*»«ae ivttt) tl»« Y *l«otoae nettirl ester 
C^) dp«lir^ ie«3«eza«*'A-^ <»ioolioIeet««4a«*enHl<-oaa (XIV)» 4e><» 
«edtoiQrol><»lett«5*en*dw<ine (xidlllt S«t<«epoxrHkx^ e^ieetoji^ «4<* 
otioleeten*»3«<-eae (xrJSI) 6p«ii]rdre«y«*4«aoe|e:iQretioI«st-4*«n«>3*oae 
Cx^ tXtll) end nf6p^itxr&rmey'*^moifmmtmty'^»m»'^A'>4k&m9*ih(^ 
eliel6et«n«3«*one (3DCW) hcnre also tieen dlsenseed* 
A noalior of eenetaetons Hen^  lieen arrlired at fro* 
eharaoterisation point ot vieii* 
fhe Meohaniea of fre«watation Have also Heen ooaaldered. 
M i ) 
n 









( • i l l ) 
D«pert!se!&t of CltesiistfT 
AligerH Muslin University 
Ati&arh 
m i s i s to oertify tHot the woric aesoribed in thid 
tDe@i0 is the original work of the oandidiate dose under 
iW supenrision. fha theei® i® mtitabto tor auhatssioa for 




Ttie attthor vriahos to exptene h i s g ra t i tude to 
Professor '^•S, Ahsadf ^ o a i reoted these re«i0aroho«« fo r 
t i l s urnvtintod f i ^ l p , ^ul<aifmoo and 0neoarag€aoiit« to l»rolessor 
W. Re t^acffi* Itdody Depcurtiieitt of Clieisl9tK7» tot protdding tHo 
f a i e l t i t l e s fo r prosooution of the woris, I tm also i^ratoftt l 
to Or, S/U Osjuan *no wos very keen i n ti»© progress of w 
wortc* 
fDemks ore a lso due to IDr. <I«A« o a l l cm t ine (Uniirers&tf 
Col lege, Swarisee), Or* S*:i, Verma (Ueoiiuras Hindu O«tvors i t y ) , 
nr, sna f iu l l a l i and Or. RU i^iushfiq f o r t he i r tielp dur iag tite 
proseeution of the woric. The einoere e f f o r t s of ts^ research 
oolleagaes i n g i v ing f i n a l shape to the thesis are g r a t e f u l l y 
aolmowledged. 
MOHAMMAD ASXF 
C O H T G H T S 
Introauotlon i *» 8 
Ovastordias 3 • 31 
Hans speotriHaetrir of lactones S3 - a t 
Msottsatoti PaiPt t 33 *• 82 
r)lscitS9l©n V^t tt 83 -iJ50 
EarporliiEJiital 151 -ISS 
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A © 0 ^ v / '^ 0 JOOH t ^ % toOil \ X ^ COOH 
Ci I ) (X) (M) 














ivt} iwfix) imut) 
In tUft |>r«s»iit slmlyf mretnl hitherto tmexj l^ored yot 
dUftilr aoeeislhle steroidal lcetot)08» siioh mm 3o<;i9"eyol.o«'9o^ 
oh<ilest«ii«*6«»c»iio (MX) d^<NshlorosK?^ole»t«ii«6«fi!it« <JPE) 3f<» 
hr0mo«-3o i^iolestAii«4«>c»te ixxx}$ 3p»ioa<i^ o<rehol©8tim-0*»<m« 
(xxil) ®itf 4o4-»eiitox$rehole»t«4«ea*3«oa6 (XXXXX)» woro suhieotod 
to th« Bdoyer Tllligor oxidation 0Qii4ilioa»« fhe struoturea 
of the prodtiots ohtaiii«d «»r« ootahlishod oa tho tmsia of thoir 










The kotonef (jntx)t iXXtl mA (XUt) m perHenasoio MU 
(2«5 »ol« e<|aivftl«nt} oaddAtioii using p«*t:olat]i«8alptioiiio wsia 
as the ea ta l r s t g^ isre 6<»oi;a<^3^9«Hi^ i!lo« '^^ <mo*ak.«K)hoieslaii<»7« 
one (XXSV)» 3p-brom^-6-oxa-«-tlo»o*8i><i?io!lol©»t«li-t««<m» <XJOr) 
and 3J^-iodoj^-oxa*a«ft«ao*«o<i*cholest«tt»T*»<aie Cl3^l) r©8|i«ottv«ly 















Major pradaot and 9^««olilaro«3t9«teao«>6^^drojer«*oiiat«tt«a«-Q«* 
0lo m^M (K^X) aa tlie atoar {iroiiaett an artafaat of (xVfUt)* 
















perbeassoio mai^ it aoie •^ t i l i ra le i i t ) usii ig p-toluoitesulptionio 
aoid as ttie eataly'dt ganra 5t6(/iref9X3^'^<*iio«to3Qr«*S(^lioleat«txi* 
3-K»i« (X%IXt)» efW(lroiQr«4«ao«ftojsreiiol«8t«*4«ea«*3«^iie iXXMU) 
(XX I l l ) 011 mtk^^Umi witlk perHdnsole Bi^tA (B*S »<»lo oQtilvaieiit} 
ttalng |i*t9liiaii@iiislplioiilo a^iS a« tlia aatatjralif i i&varlal i ly gtira 
a a l t tg te eo«|>Oua(!t| 5,€/3-rdihydroxy-4ao<raeetoxyT4poxa-A-homo-'^«» 
OAa 
6%{itirat«at 




= OH im 
OAO " " 
Cvi) 
Part - 11 
TH* m&09 0{i0iitra of sHraeturalXir ?«lftteA ring 8 4 * 
Ittotoitos dtri'Ti^l* from steroidal 8<'«wott atioti a«> 6**oxft«S«-
tiono<«5o(fOl^ olostiiii*7«*oao (xxyil) , 3 ^liloro«0'-o««-li"iioaO'^«» 
T-4JH0 (aDjy), 0-ojfa»3o<(t8«^«l©*a«^iteao«So^liol0«ti»«t-K^ <SP£IV)» 
i«<«rii«0«%oaootiolii9tHl-«ii-7«*oii« iXK.Wfl} mkA 3|3-ao»tojgf-^ M>awi'» 
!l«>Dioaoo1iQle«tHk««ii«>7«»9tt« (iCXKItrii) Ume 1>«eti osaadned* BesiiSea 
ttt09« •truottflpatly related ring B ^ -iaotoaoa soma otber 
taattmaa and rolatad o<H »^ouildt atioh aa 3^««06t03(|r«6*forii:fl«* 
6«Kiva<^^<t-oiiola«taii»7«»faio (Til l ) tha If •laotima m t t ^ l a a tar 
iW) 6(^ro»o-3«Mjxa-»A-liasioa!iolaat--4a<-«a-»4-»ona CJCXV)t 4c4» 
aaatos3re}iolaat*^<-«n«>0*iH]a CJ!P£III)« 5t8^ «i«pojofHfc<<rao©t03sy««a«<*-
ahalaataii«»3«»aaa (mxXI) 6|^ Hbi^ drajQrHi''*«aaatoagrafiaJlaat«-4«<«a'*3<<>ona 
(XIKXXt) and $t^&^iJ^'P<*a^*^*'>^o®t««y'-*"^«ft*A-^^ 
aBiotaatan-domaa (tKm) hmfe also baen diaouaaad. 
A nuBbar of aonelttal<^a Hava l»aaB arrivad a t troa 
aharaotartsattan point of vtaw* 
fha «0atiaai«fi! of frt^wantatlon Haifa alao Iioan oonaidarad. 
<vlt) 
It 









ttie ttoroldsi form a femtiy ot structuri^lly r^latoa 
oompoimds whloh aro widely distributed in pli»rit« and MULnaie. 
Itielndi^d In storolds are «torol0t vitaoio H, Mlo aoids^ adrenal 
eortdx, liorisminsy ses^ i^orsonesf emm ourolnos^alo tirdroQarbonti 
and aertain napoganins. fMs arro^ of ooisfiaaadsi tbaugn so alike 
ot%3«ioall$^ that I t l a of tea difftotilt to t a l l m^m apart aj^iiirjit* 
a prodigious range of toiologioal aotivit loa* 4part fro® ttiolr 
Mologieal tmA aedioiaal iiir>ortaacOt ^^o storoida liava provided 
a vahiole for tbo atadr of complex roaotioit ffioetiaaisiR, 8toroo<» 
oheaiatrs;!' and a l t the isodom i^bsraioal teotinlqQaa enpioyed ia the 
strnetiire deterttlnatioa of orgaaio oosipounds* All nodern spoetro" 
sonpio isethodo llico tt*ir«t i . r« t n^m^r^t o«r*d,, and uaas were 
nursed and brought u;) to the preseot day state only after tbeir 
use traa proved in the field of s teroids. 
Isolation of the steroid en t i t i e s from their natural 
souroeSf their struoture eluoidationt synthesis^ bioobenioal 
s tudies, preparation of various analogues of modioinal iiiportanoe 
and eearoh of stiitahle isiethods for industrial produotioa of 
steroid driii^s have offered a vide variety of probleeia to an 
organic ohonlst* 
Oat; of nttmeroutf syatbetio OJTA- ana assMtoroidit prepme«tk 
many hG»G biologloat motility of ono kind er fti« ottier* Sciiae 
of them at9 ot o l la leal isporte^oe ana a few iur« etitorlog In %he 
HeH of GKxiloat praotlee witti good potontial cwoeplaaoo a» 
roliable (Sriig«* there ore imofvii oira* and a^aslerolds wtiioti tiavo 
ii»abolio» ^tHi^Nrfflonatt antltirporoHoIostorolaoffllOf "irasodilatory* 
antlemtoor^ nonro^iiaetilar i>loolrl£tgt C^s aeiiro^sast^ or ai»tl* 
nloroblat a c t i v l t r . 
tn reoont year®, i t tiao tioeotso increasingly mi^nt tha t , 
by taodifloation of ttto naturally oeotirrittg aterol^s i t i s ^ossibla 
either to inaroaoo or deeroase ©ortain ptiysiologieal properties 
of tilts 0eriee of oompoim^a* Obeorvations line ttieso ooatinue ^ 
to stimulate r«search ootiirity in the f iel^ of steroids with 
(niusual oarbon tttmdwork aaa uaeotiuon subeti tti^nts a t 4iffereat 
positions in the storoid nttolous* 
II wimwii im n mmummmtMmmt 
03ra«tc}ro|4«f st^raidal ti^np&\m<i» oontaining o s^y^eit ii« & 
piirt of ttio nveleus, have ibaoa ext&nai'^i&ly prepmn^d t>f a y«rtety of 
^ ti0tli<»(!f» Ime&uso of their ai^ifold tilologioal ae t lv i t i e s aaa tJHelr 
tmportaiioo «8 intoriBodlat&a iji mm^ roaoitons* Sovoral oa^gon 
enalo^mes of btologioallr «otivo steroids wore fooiid to re ta in 
their aotlvtts^y Qtloa«t to a oertaln extent^ h9 interaiodlatos 
they hooniae itt^ortant for the insertion of I oho I led ossy^ea into 
the steroid aticleost ring oontraetloitt proparatioa of eethyl 
dertvattvesi e to . Oxastoroids are i^ re i^ajrod la the form of an 
ethort laotonef aeiil ayabydride and aa derivatlvea of laotoiie»« 
fhi® oha|)ter witt ho malaty ooneeraed with the pre^oratloit of 
oxastorolda W Baeyer-^illiger oxtdatton of ateroidal lEetooes« 
In ISO0t Rneyor and Vlll lger reported Iho f i r s t exasiplea of the 
peraoid oartdatlon of ketonea to eaters or laotoaea* Sinoe that 
t iae ttil» type of osidatloa has found a wide variety of iaiportiukt 
gynthetio and dogradatlve eqeiplioatiooa« An enraelloat review on 
2 
the atibjeot i s giyen hy C»!t« llaaaall. • l^oe peraolda hav^ e hoea 
used to eyatheaioe a variety of steroid aad terpeae laatonea ao 
well as liMstones iavoliriag nedtus and large r iags sliioh are 
vir tual ty unobtainahlo hy other oieaas* 
•• -4 •» 
g i l l s ana f^mt^nef^ hme report©*! i i i a t S<><*»ehol©siim*3*on0 (1) 
on he&ting w i th ««MQiitu» pers^tlfitmto aad acjuootis aoet ie aoid 
ft iraidhed 4<-oira*il*4L08>o-iK*o<^olesliai»3«OBe ( I t ) Enid !$» istMsMrt 
3*Hixa-A-lJoao-®<<-0l»ol00'ta»«4-o«© ( i l l ) * 
C ff 
Oa tha other tnuwl i t was our I t e r roj^orto^i tha t ttio S^-imatoguo t I V | 
gave only tho 4-oxa»3-lEeto oompotuMt (?) f ro« fUe reii<ition w i t i i 
anssonitiffi per^alptiato cuKi aoet io aotd « 
•• 5 •• 
tn contrast to (X), 3(4"l>rono«io<^iiote»t«a«cMme (VIj md&r 
Baayer-ATllligdr eenaittonn uttw&^A only a s lo i le laotojaet 3<** 
It tHPOtao-^-oxa-AHsioao-S^-ehdlestaa-S-on© (f i t ) « 
^8®lt 
in) 
t\m.n& «ii<3 Of»>i{i80ii^  liaiTG stiowa ttiat tiie Ba0yer«»7illig®r o3ci<Scitioii 
aold anhydride (IKK 
S«lf 
(VIII) ( i i ) 
the aotion of liydrogoQ pvroxldft in tti« provtaoa of seteoiiui 
dlos^d« Oft l7^«^o©toxy'^o<ratidro»t«a-'3-oa© (x) provided n single 
taotoitot 1^^" ftoetosy'-t-osft-A-feoao-S^-Mwi^roeten-a-ooe (XI) » 





flora h&a vhmm ttiai the Sa®rtr«->?il t iger oiti^niloa of nmm 
2«oxo-AHAor o«ia|i« i^Mas in the <iliolest^e (%tl) emd (^11) m^ 
aneirosteiite ilCCV) an^ (3Kf) series gave «xet}i«i¥0ly ttie ieorrespoaditig 
2«oxft 8t«rDtd8 (WI)t C*WIl)t (XVIII) ^ 4 (HXh i uteres ting t r 
no a-oxn IsoAors werti €il)t«l».Q4« 
Cxiv) s<-«} ft, n (KVIII) S<-aj tt, H 
20«20«EtbyleaedlO3CK«5«<<»t>regiiaits«*3»20«4iO{te (XX) on 
osridalion wilh peroxyaoett^ aoid affordsd a laixtttro of 4»oj(fto 
A-lio«o*So(-.pr«8naiie»3t20-dioao <X7a) Hud a*^aca*A«tioao«<9o<^progn«ii« ,^ 
• f 
30-atoiio (Xitll)^l Odiously tlie eycU© ©tiiyl«iie oetlftl Mulelsr 
stiff«r«(f hydrolysis during tli« eoitr»« of «Iie ]feaetioii« 
a 
fh© 43a«y0r«^iiligor oaridation of iKrt ^ ^ 4(i-aotbyl*So(* 
6holotftais*3->oii98 ixmit) tm& iimv) md 4t4-<li»ettiyl-5K-cftoli»st«n-
3-0110 (XW) aff<irii0« tl»e (^  -iinetoneot 4«o(^thyl*4-oxA»A»4iii«o-^oV 
GU<it««t{iii-$'^ iie (xxsri), 46p-^wtiiyi-4-oxa«^-iioiiMi-3o(^-<3tMil98t«tt-3-
oae (XWII) antf 4a,4a-^ iiD®tiiyi-4'Httit«-AHhO!ao-<<Se -^<}liol©»tayft*3*^ 
(KKVTlI)t respeoUvaly «ti<»«tiig tfter«^ Itaat « aoro 8ui)«Utti«ed 
oartioii ato« migratas preferantially • • 
( i m i l ) R, siai IIS a 
(XXIV) ft, fif «• , Ma 
(JORT) n, Mai 11% Ma 
(xxyi> R, Maf a*, 0 
{jCWIi) ft, fif n*f Ma 
(xxvilt) n, »a) R*, »a 
*^ ># ** 
was o«mdtiGt«d in tlie pr«Mnd<i of • cilii^ral. notit as m oatal|r«tf 
th«r« vas ontatoa^ tliii tiiio3cpeot«4 laetoaa CUKfl) vttb tlia loaa 
l i at a 64 MattQfl group *« 
flo<«Oliol«at«ii<wS<M»ia (IPCIX) an^ 3(^aaato«y*5K*^hol«»t«ii»6» 
ona CiPCI) on Baayar-Vtiltgar airtdatlaa gaira asir tua S-oxa ao«potta<tf| 
(XIOtK) R, I! 
iSMUl) a» OAa 
The oxidant on of 3p*4»ataiQr«5<*a&ala«taii»T«>ona (XXHil) 
with peroxFbtnsoio aatd §m» a atagla prodaet» 3p*aa«toxsr'*7a<* 
oxa-B-ho»o-«oC*oi»al«ataa'»f-*«tt« (IXXIV> * 
«w 0 •«•> 
tht o a t n l r s t i ges^e G srlirlar^ of mm (• '*lmtmm$ IXXXSTI)** and 
Ac© 
(rrw) tawii) 
ot»tiiin«d W the oarldalion of 3o(«*ftOOtoi;r«4^-ait43iro9taiie»ii»if«* 
AOO 
(%X1W11I) (XKKI3C) 
"* 10 **** 
i s ganr« the oorr««pan<!iiiK taeton* (XLXI) * 
XB" 
(Xl*l) (xt*n> 
*• 14 ** 
P^r&xfmei^ &xi4mtion of <<«^<>*t«i»aturat«<l Ice times m^ I««a 
t0 endt enfertt epexy eetertf em4> ^ptmy tsotoneit or %h% proniiot* 
derived fri>» then as « oooseQisoiioe of «xteii<le4 aide reaottimii '^^ i 
ftius ttie porosjraQtd oirldiitlont of ^^^S^leoto • terol^s tiave tmmi 
•hoim to give It large viarlotr ^^ proditots aep«ii<liiig upon tbo 
roaetion oonditioiie endl tlio {leraoid need. I t ««• oiteervod i^ 
Sateaioa "^  ttiat the oxidation ot otiole«t*4«^n*>3«>oae (ia*tll) vltit 
potaaaiti® fierattlp&ate aa<l a^tiiliario aoiil gare a neutral oKMii^ otuul 
(MttV) aa<l an ual don i t tied aoid« furner ro{>eatedi Salaatoava 
e]r{ieri«ent« imd foiia^ S tKiet tlie aoatral proitttot otilaiaeii was 4*oafa« 
!lc<rohote8taa«^ae ixWf*^&) ana ttie aoiil waa etiaraoterlaoit as 





p«ttt ana Kmtmti^ hmrn pmi^rm^ %m pet&x^m^^lphmtle 
aeld oxA^atioii tif lettQatorone propionate {mMih pitf*g&*Utm% 
obtQiinea the 4-©3r»*3»car©-5<<-^ ter®ias, {tUVilDt iXJUlZ) and illi£V«^>t 
0 0 0 6 ^ 
<»fl) |xi»var) 
ixwit) \%uJk%f 
2d 0tt»pl 0t «!• pvrforwea the 8eoy«r*ytlt4g0r 0x4<S<iti.<ia t i p -
taetoatf li|)'»})r'Aro:i^ *-4«03r««AHbiOiioaa<lro8tH a^««ae'»d»i7*-dt<>aa (lit) 
* i 3 »• 
and m «iiall quantity of the &p9xy lactone, iip«ti3rdrox!rHk*-ojed«4o/3y 
ih} ild) Cut) 
A detaiiod atisdr e<iQo«raiiig tbo oiddatioii of testoattroae 
aeotatG (T4ltl) vltii parboiisolo aold tm^ a*-tB)tiIorojp0Fl»oii2oi<r aeld in 
the jprosenoa of j^treblorlo ai»Id m tUe eatalyat ima earjrJied out ta^ 
Haisnr dt al. i^ar oiisiirvad ttiat the i^rodueta oDta&ood depeaded 
on the peraoid tisad| i t s ootieeatratloaf oatalr^t imd the raaetion 
pariodt Oxidation 9t (Iilll) vttit porDaozolo aoid (i sole) io the 
proaoaeo of anbirdroua parohlorlo aoid for 13 hotirs gm& i7/!« 
aoatoxrHl<tSHipo3if<-^oC*aadrottaii*3«oao (1*1V), lT^-«oato3iy-4«pOwi-
A<-lio{soandro9t-4a««a«>3«»on« (iif) «tid if/3-ae©to3i^ *'^ *for«2rl-4*'<ttt«*» 
3oC-aiidro»tan«3-M>n« (i«Vl)« 






mmn ihtlt) was treat«i<l with p^rbtazoio aeld (2 &aie) in t}i« 
preneaao of mihy&tom perisHlorio aol<t the proittiots Ql>t«Sii«d were 
( W t t i ) , iHe ep03Kr ltet<J»» ( t i t ) and »ethfl if^ ^^aeefoasr^atS-saoo** 
l^£ilUlSl&]U 
( U t I ) 
(UVlli) taptS/' 
(UX) 
• 15 •• 
The owt^aUoa with m axdcM ef p^rhenmic sold C4 mt^le}ip^rehlmi^ 
«ol« mihyiSroiit a» ttoo f»«t«lr«t) for 94 hoars g«sf« So^-i and S^* 
feriRyl-^-liiot«m0« (i;<ri) and {i.K>, tii« «pox|r lactoii© (MTllDt mm 
apoicjr Ketofto (JJV) and iTP«8c«to«y-5-*o«'««*«*^*o3i*'*o<raii«Jro»t«i*3-
<i, i i i) pB4i^,„t^?i^,^ 





ifHen th^ osritiatton was ear r lod <tu% vi t t i perDenzoin ael4 (a siola) 
i n ili« prasanaa a t aquaoas itarolilario «al<l ttka r^  »laataaa (i#KIl) 




wiien fi-ohloroperbonaole «ol<l »«» ua«(f a« tHe oiriaislng ogeat and 
ftquflou* p«r<»tilorie aeld &9 itit oatalfsif the i^^laotana <l»xtx)|i 
the kmttfk^tom (LXliDi tue laotoita atdatiyda (IJTt) ana t7^<* 
aoa tojQr-3t 8 •^©«o-4Haor-d-oara-'B •60iioaB<!riia tan-»S*»oae-2«-carli«i5f I ta 
a6l4 <{»%xir) wera oDtainei!« 
040 
rrm (wix) |*^|§ |§ ' > ttooc \ J * <«*xii)»<i«xiii)*(wri) 
(liXlV) 
.as Ptnti^r aaa Sdiaf fnap**' tiara raportad tliat toa Baajrar-
¥ t l l t g®r airidaitan a t aiiale«t-*«^ii*»3*^n8 (XUII) witti t r i f l t tora-
iparaaatie aaid t a bnffar ao tu t taa atfardad 9«»fara9rl"4H9xa«S<^ 
atiola9taii«3-oaa (LXSf) «aad 4^«^«apo3ii^HS|3-*otiolaataa'*«3*-ona (LS^X), 
(xr#III) (i»3nr> (LWX) 
- i t -
fh^y hme rop«Qt«A the reaoticm it«lng p«]*ti«]i«sot« acid a« t lw 
o%t<ll»tng agent «ia<l auUiydroai i>aro!ilorio «oi<l A« tti« ea ta t y^ l taa 
obtatnod a latirtar* o f 4<<,S*«pony-5o(-.^ol»it«a*3«^»i» i t »xv i l | t *•*«*«• 
A-*o«oe!iol«»t-«a«-«ii>»3-*on« (iiSSTfll^f S-^feragrl-^-easa-^K-oliolaatati-' 
3.Hm« ( t W ) aii<! 3»5'-t90Q'*4«iioreii<»t«9tait-3*^ii««»a*«oarbo3i^lio maid 
i hXt X) m 






Caspl aiidt Sbi i i isu { lerfonie^ tti« Oat t rer^^ i t l lg^r oxt4at ioa of 
ir^*ao«toxr«5<<»«adro«t»l««n-3»on« (hXK) « i t t i { i r ^os«» {laroxtda i n 
the prQtt«iie« of to lon i tM dioxtdo ami obtaiaod ftf/S^Miootoisr-afd^ 










^ • ^ > J • 
<t«o:ft i) 
aooB 
33 Alwad At « ! • oarr iAi l out t u t a««yer«^ i l l i ge r ox idat l fm of a ^ 
ao0to]QrQtiol«9tr~-^->«ii«t«on* (ycW) using perh&n^&ie aeld AS t l i« 
osrtdiflltig «g#iit «Q<l p«totii«ii««iilptioiito aeid «• tbo eAtalyst* 
They obtatnod 3P«-8o«toiQ^-Ta«H>xft*<s«li0»oo£iole9l«5«^a»7«>one (1*191:^ 1 )y 
3^iM>«toaty6-oi:«*^*foriQfl-5^-choU8ttta«T«oii« ( tXWlX) iwd a 




AOO ^ k^. / ' J^^ l^s^ A ^ f t - ^ ^ - ^ O ^ O 0 AGO 0' 
mm 
. .o ' - ^^o ^ ^ "^^i^A om 
{UtMUI} ihwax} 
darldatioit of eliole«t-S-«0fi-?-oii6 (t«XXl£) itti<ior s lat t lar G&aflittmm 
g«re a atagta i$oi^oisad« @«>ieato<wSy?«»sQOo«-6<*Qoroliol<i«tait«»7»oic 
Vl? 
(LXXX) ihXXU) 






liflw il*B( "'Pi' 
In AH attempted B««y«jr«Villig»r oxiitiitlon of ottoleiit«*3tS«» 
dl«aoT<Miii« (tfixiv) lining |i«rti&iie<ilo aei^t Altit&d ami UutlifiQ 






C}iole»ta*2t4-*ai«n«.6<^ii0 ihmvftlt) with i^ ttri}@iis0io ai»iii 
(3»S aol«) and {>-«oliieaa«ulr»Iioziio aaiH aa Itta etA&Xyut afforded 
aajor product of tha raaotlon* Ajpparoiitly tita raaotion involved 






( l a i ) ^ wt t t i aa eiroeet o f perii«iia^olD aeid (4 not®) gw two 
In te res t l i i g iiOi^ot»i<ls i i^l i i& ti«v« h&nn ol i i traotoriA*^ as 9»ta<<«» 
%hf 
iXGt) iwsu) iXQltl) 
k probciible au^olianigni f o r the o<»iv«r»io» (XCI) «*^ (nass) 
IS 
finder Baerer^Vt l l tgar ooadltft<iii9 hat ba«n proposal (SoUaaa 1) * 
theae spectra, are 9appowt9^ W t^ « oorrftsponditig wpmQ^ei 




me mtdn fragaettt iDn» in ^e mess apeDtrtxn ojT the ring 0 
^-laetoiae, 17wixft«^ <'4te»e«So^ »«tidros%iiit«19*»one (Clx) ware thmia to 
arise tiy the loss of fi netiiyl grfmp «tii<l the eleavage of the laotoae 
ring to gtire fregnent ione (i> aad U)**« 
. / ^ N ^ - ^ 0 
(1) W 
• 46 -
Ttie ma»9 speotrtM of the ^ •»t«<)tot}e« 3^eQtOji^ «*6«4qrdroai3r«-
B«tdtsitti««i<»« •% al» • The gonovis df tue isipiiftimt fragment itmn 
m/e dSSt o/d ^ 0 an l^ «^« ^ 4 oan lie ^mm aoQ&ratng ie ScHeiao i s . 
M§Mi.l4^ 
1 • • 






«/« 3as ia/« aiHi 
-"^O, 
35 
m/e 284 (liase peak) 
Alitt«<l end Pltlftt bmre oxftsaloQa tHe «as« «peetr«i i>t the 
laotone (CXI) mid soee of i t s derlvattvee* 
8iol0{$ttl«r ioa peak a t m/n 458 (C2^4^^4K f&i© 4» awe to th« 
f«et titat ib» lA@t«ii€ (cm) iiiffer$ roa^jr 4«DMrba^l«tloti 011 
beating tiofima t t » isolttng i^otnt* ftie otbor ion p^wr^ ^peiurod 
at m/Q 443 (ftl-^Hg), IH/0 4i4 (tl-COgi Cgga^eO^n «»/« S®^ <«/« 414«I«©), 
• A S39 («M^« a54-»«m^)t n/« 34T (Oj^ gH^ )^* i%^ » Ml ! « / • a34-CQH^^), 
is/e t9& ^^$$\Q^ «*^ "'^^ ** (COgK 'Sim foyaatl^m of 30110 ©f tHe 




















%^ .^ w„ 
1 
°8«IT 
.-^ A? ) ^ 
* ^ ^ : ^ 
m/% 394 tft/e 24 i 
S^SLlSE 
'^S^tT 







€fg:<i,^ l.^ „^ i^^ ^%#if 
©yolle «l<sttliol*®^ using ^eloftexiiiiot (6X11) » «• «BI «xaii^l«f 
9boatd start wttfi n ooa»i<l®ra€ion of the 41ff«»r«iit paths toirardt 
f«irt)t@r «tftt»tlts&tloii 0p»n to & ftoleottl^r icm tMiariiig iHOcttiire 
oliarge im oijrgoa* Ooo of tUsai i t r«««ral of CSl lirdrogoaCooaflrii&a 
1)$^  deatori^m Holiollliiif^t t<» ytoUdi tito ontlc l^i^ atod il»l apooiosf 
o^woTox't I t ooetars to o minor oirtoat. fH© ftiteintati^o aiiid tiff fi!^ 
ttie |»rof«rro<l m»0m of stutoiiisftttoii of tHo oinglo oleotron oa 
OKjrgon i» througli ruptoro of tHo i«2«<«{m<l (<«>eUairttg«)^ prwidiiig 
on iatorModiotOf idiioti in turn 4ooo«|»080« ffiift&or to giiro moot 
atttmaont ion i /o 8t« Qy sioiaio of opprc^rlnto douteritta iali«iliQ«i 
t t has boon <!otioao tratod ' ** that roarrangoiioat of one of tho m 
Urdrogon ntoiso i« ittplieatod* Tho driving foroe loading to tbo 
ion B^ o St is tho oonvorsion of tlio pri«arf freo radio*! to tho 
rosonaaoo staMlisod soooadary ono fotlowid hy fission of Gi^ 




*• 50 *• 
•^CMI 
s i * l 
^o-« J 
i i a i w i ^ 
'0-H 
/•j^miiiii III 
Ttiia t^po of friigiii«ntiitl<m mm twtth&r Buppn^i^A W f^ie^oi et «1* 
Tli« Ids* of wAtor froK ojro lolitxaitQl mm }»&ck •tuflioa in 
<J#tail®*»*^. fHo d«tiyi!r»tloa {»roe«ss 4o«« not Involiro tHo oxgrt^ it 
bonaod li3rd[rog(»ii «to« (Cl««>/I»tit iavolvo* h^ NSrosoas AttMiliiba t# 
e«ri>oa atonti 3t4 m<i 9 «• oonfimed t^ r a«ittQriti» im>9lUn$* 
Hd 
•» 81 «*» 
AttGwptm to enrreHate tlie lots i>f water itad vtoirecNslidiflsivf 
of c»l group li«r« tteoit i^rtlt by ««vorAl woriKar«* *®** Bf«mtiifi lutd 
$oit>ot^^i la a study of terpenoid oquatorial oad axial soo^mdarf 
aloQliotd, aotod tHat lattor oltniaatod wator aioro raadiljr* ^ ^ 
g«aarali«atloa alioot proforrod tosti of wator iroa astal alooiiola 
dooa not alwajra tioidt as daisozistratod ^ tli^ ol»gonratlo»^ l ^ t 
datiydratlon 10m wmh more proaounood ia tite aqaatoriaitir orttotad 
trexi»^'»^i^uirZi^<A0hGmmiOl t&aa I t t <tla«l80sor poa«o««iii$ ao 
asflal ItsfdroiQrt fwiiition« Eggar ^ d spitallar^^ found titat tue 
atox^eotioiaiatrr df vim jixaatl^t iiaa a mora proaooftaod affoot tliaa 
that of tho liydroi^l g r^aapi s^*»3^Fdr©jfy atarolda {CMll) loalag 
irator Aore raoitXir tHaa titatr SK«isoi8@ra CcsiQEVK Anotbor faot to 
tiiat ia SK-idHiorataroida^ S^alooHolfl {GWt} aaffora deliydratiis 
arore raadllir t&aa d^^mpifmT i&XSft}* ftila «a« oxplaiaad ^ ^la 
. 1 . l . « ^ l l ^ » , t l < » » » (osra). I t » . .wastoo"" »>.* «>. pr.for«i<l 
tosa of vator in S^-ataroida ttanring as^pilar matisirl iavolf'aa g<« 
hydrogan ^ d ^oat form of rfng A (OXIXta)* 
(cnxx> 
«* s s 
m^^' 
iGUtt'^) 
fo esofirt^ii thti m&ehBniBm at ^ehy&rskiitm processf 
ttf 
l^iermisi ot al« nwmdmi^ tli« stasg »p««tr<a of dc^, ana 3/^ 
eholestimolft <CWIX) m^ <OWXS]:) «s(t tooir it®tit«rio analogues 
fha restiltt of oliotoaiaii"»S'^l (GSVIFj thoiie4 ttiat no i,a«» 
oltiQlnattoii oootarrod tst i ta fragsiontAtion prooosa otxii lito <lo&3nftfa« 
tlon oeotunfod from U^iM imi, rfttHor liiftn £rott ttto xiolooulai' iosi* 
flio a»ost of Itio doii|;orli» loss atents frofs iK«»fO«iillo«it n^tlo 
ooi^ajrlfion of tftfUfi*^^ m^ l<'<«d^  oti«(lo£iiaa Almoin ttmt sois^  
dotstorifia oo»»o trm ib^^mitim^ Wa ^ifivinf foroo for nil a 
aoquoaoo ia apparaiitlr tbo atftMltsattim of tiia CtQ emthmim^ ion 
l)!jr oonlt^otioii vltli a orolt^ropana ring (Sohoiie td)» 
^^¥« ,^7l-^ , 
** ss ** 
«iiiitiiiiinii>a»HiM»—A 
Ho tQ«8 of aeuterltim tie^ tisdii ot^ sei^ ed j^on itHm !«<«» £«« 3<«<»t «ur 
4 p&»lti<ms,'fiMte «limin^t%*m froe llift tf^ aiMl S<«^oiiit&oii9 totals 
ont3^  ationt 40i£^  Oa tfia assuuspttoii tfiat tlio •«»« isotoj^ effoet 
Of»@rftt«ft ft» ia BoC'-liydrojor t»o»©r CCX9'II)# ^wily oii««4iolf of %d 
lot* of vator fro« tbo &s«t$ ioa i t •eooi«ilo<t for a»d tuo rtnaiiiiiig 
tijnirostii iiiitt tM alistraotod froa oarboi} «toiBd otHor tban Iti ring A* 
4» g4 l 4K 
the •x{»i«a&ti<iit for tuls ino«»tsi8te»t tielmiriinn' of %li0 ^^^ 
and 3^«»i9oaers mar ^ totmA In l^ cr oDterriitiQii tUftt in ti^ d formerf 
the i<* fmd {$<•«> i^<lri^«ii8 are olx>s@ «iio«(gii Cseiiettd ts) iti «lto« $iid 
luturaotiai} imd t!ion BlimimisMmw In «tid ^ « l r fdim of tl^ e BfV 
lii»aer«f nd amh imtstrnti^m i s 3N>«aIlt)Id ^sa i^r^ it In m» h&%t fdr» 
mity tti0 t^ ««9^ Sr<»®©a nan acj^ r^daoH ttid l^tlr^s^ sr««q^ eitffti»iQii%lf 
i8 tlie M'Mt^  Ion of i^olestioi'^sH^I {GWltl} «9oa«t ttiorofortf to 
(motur largely w dtfforoat prooostoa^ aaoh tm rttptoro of fttS-^oiid 
or pw^t^tmUdttf me moro MgHlr ftil^«U«Qtod 4,5«»UttiittSOt rt^^diai^ 
toni^o^ aomiio htm& imtmtsm ft)* 
(C3orin«) M»1S 
•• 55 "« 
ftt0 muss speetr&t «t»4i@# of <ttiolQse«rol (CXli) aii<! alto** 
.hole-terol (oo ) kmr. !>««« o«-n»d out iqr walf0<«. <m<i c .«>^l»r . °^ 
^G ea9S a|>«ctra of ih&»0 aonpomtds differ oonsidorciliJtir fras Gaott 
other* 'I%i0 oQiif»ottii^  ( o m ) disp1lii9^9 on iniGiiwe laoleeiilar ion poalc 
ttieroforoy foltotr^ that fregwentatiOQ of eliolosterol (CIIX) eau 
oeenr in two irajTs, direottir front ttie moloettlcu? ioa asd frosi the 
frtgaottt ioa «/e 3 ^ (»-i8> (SxHons i8>* fbo allo««hoieat«roi 
(0%1C) on tfio otfter tioad hoe tbe frognoiit ioa (M*i8) us tHo only 
gouroo of fr«ia6iit«tioii, fbia i« also supported by ti^e ooaplote 
identi ty of memn speotriisi of iCXK) iritti tHat of ^^ ^^»olioloetadieae 
obtnlnod imdor idootioal ocMiditioae* I t i s ioterestiag; to aote 
ttiat ^tieroas migration of € 4 ^ dotiDlo l»ond to CS*d ooours ia ttio 
ease of tiie aootal (CXXI).^ ®, ao amh ooairorsioa ttt (QHX) —^ (CXI) 




I t i s to tie noted that in tiie aao* epeettm& of (QXK) obtainod 
at Immr taaporatiire with <tiroot ins t r t ion t«ehiiiqa«f thera i e an 
Intense U* poale and also peaks doe to U* fregisentation (a/a 371* 
m/e 3011 m/,e 2791 and n/e 231) and the onlr haeio differenee between 
(OXIX) and (0X%) ia the preaeaee of a peak a t o/e 375 in tOXIlL)* 
the etruGture of the fragsent ion m/& a75 has not been established 
with eertainl^* Uomver^ i t may be considered as oertaia that this 
^egsient ion ooatains rings C mA D with the side ehain* isass 
sfieotra of hydroxy prosesterones hare also been examined • • 
SOtiHSQ * 18 
•Wfr Qttf « * 
m/e 0f3 m/e aai w^& M$ 






«/« dOi m/9 33t 
msoumtm 
Several p&p9r» d«alltig with peiraolA oxidation of steroidal 
Icotonos Itaire appoarod reoontlr* fhose litoludail satsttratad Ie«tones 
wltb oariiotijrl ftiaotloa %o&mt04 at .differont positions and ,< i^* 
oasaturatod Ha tones f iipcsoiall:^ ttaose perti^aing to rings A and B* 
A 9lda varioty of prodootSy spooially ^ o a o ( «p«iia9atttrated lattmos 
hme boon olitaiaed frots tlieso roaotionat tiie aotoro msd oosipositimi 
of prodaots ^epiQnA&A lorgoXf n^oa the oieident ased, i t s oonoeatra* 
tioa« oatalratf GM tHo raaotion period* Ealevaiit oxieaplee Have 
lieaa givoa in ttse i n i t i a l .part of ttie tliasi®* 
Previotti work fro9 ttioee iaboretorias dodoribed tite per* 
beazoie aoid oxtdati<m of 3p»aoeto«foltolost'-5-ea-t-oa0 CLXXV)t 
oholest^«ea«>T«0QO (l«XXX)^ ®, otiole8ta»3|ii«dien<*T-one (1.1C30£V>^ , 
0f«-broBiooholo»t-4-0n-3-oiio (WXXIl) f ©holasta»3i4-di©n-<l-»oao 
{hxtmui}^ and otiolest-4«oae-3t@-diott0 ( i e i ) ^ # 
(hXXif) a, OAo (Liocic) n , a ihXXTN) {UKXUZ) 
«» $ 9 •• 
ihxicmut) (^i) 
In oontinuAtion c^ f the afym& work^ %7<»5'-6}relo«Sc<«c&ol«staa« 
0«K)ne (CXXfl)t 3P<«^l<iro«^«o1iole8tati«6-oiio (CXXISX)t 3f-broBO-
4c<-ao®to3i^ iiifiol0»t«»ll*oa-3»0a© (QtWfl) wore «iiliJ«ot«<i to Baesror* 
Vitt iger eon<!itloii«« ftie seleotlon at tbese ketonos va» largely 
governed W their aeeesslti i l l ty «Rd tbe «a(peolialtOQ of some 
tntdrestlng resul ts speelaliy froA (C3PCII) msd {QXWftU 
(CXXII) ( c joa i i ) X, CI 
(CXOV) Xt Br 
(cxxsr) X, I 
«» 60 *> 
the im0y<ir^t 11 t i ter OacKliitlQa o f 3^5«weIO'>^g<y>etiotfesfeiia r,. 
^r^m. (Q^gy^ 
0si^m}t audi p^t^lmneaulpumiie ael i l aoaohisfdrat* as Ibe «iafal3f9ip 
f i i r » l ^ « a a f t e r tisoal worlE tifi prooediire ^ H siil>ii«^ii«»at <»oliiwi 
l%0 i^ro^tiist m*p0 It?** was iiwrariafelr al)t«ifi«<l r®gordi©»» o f itto 
<|iieiit ltr o f ttio pt&rmi.^ ^s®& or tbe reootiom period* 
'8**i7 
(cxxn) {ejcisrii) iGmrsn) 
Oii i r&eter iaatton of ttte oo«poaa<t •.o> ia?** my d»oa^a^a^. 
S-'oyoto^li^^iOiiQ^Sc^^fa^^^^ icxmil}. 
fft© oiMponad ^COir i I ) f i»,p» l a f aaftlysod oorroet l i r f o r 
^37^44^3 «n^ t l i i s elonoAtal oosposittoa was sapportod i ^ itio 
maaw spoetrtim o f tue etmpotmA itiSoli ginro aoioeti lar ion poafic a t 
n/« 400. (C27tt4402)» th© i . r . spootTttii®^ Of th© laoton© icxmil) 
«• 61 «» 
exht1itt«« pBOks at 3040(w) (>C^-^C<)®*, lTae(«) (•£2-0), 1008 «a« 
ioaa « • (oyoiopropan©)»°G€>iapatil»l<i w i tb the laoione utrt tott iro 
(0XWt!>« r«r»ulati<»ti o f m% ImtmG «» (oxxyxx)i te^th^r tban i t s 
atipported 1 ^ the ii»tii«r» speetrim of th« prodnot. Tim ii*9i»r« 
9peotrtn3 g«vo « mu l t i p l o t oonlred ftt a,S tn togra t tag fo r two 
protosSf aaoriliai^lo to CTii<N4«9it]iy].oiie protons (g^»-CTft«*k«"0) { tHo 
l®w»«rio str t iot t i ro (QlC^ttl) was oxpeotod to give s ignals fo r CTa* 
0 
}) flit 
aotiijrloito proton (gU-C}7a-0*C*«) a t lower f l « i « ^ » I t t « por t inoa t 
to sotttton tHat o^olopropsiio protoas vara not o lasr l :^ iad leatod 
In tlio roi^lon ©••SO Ut \ Hoseirart the aDsaaes of r i n y l i o protoa 
i a ttie a«a»r* spcMStrtie tn<3laatad taat oyotopropsne r i a g Has aot 
lsO!S®risad uadsr ttia oaq^orifiGatal oondl t lons aad I s i a t a o t as 
o l o a r l ^ iodteatad laf tits i i»r , spaotrtKa* fba airalusli/'a f o m a t i o a 
o f tn& taotoae (GKT&tZ} o l a a r l r indioated tHat ttie e ro lop ropn 
groQp tiaa naeli oaparior stigratorjr apt l tuda tHaa a i ts t t^ lana group. 
The Baayar-Vt I I t a e r Oacidatiim of 3fi-ot^loro^X*HBhole8taa*' 
H'-wie (QtKttt)* 
a? djM^toro-^cT^o&otsslim^d-oone {GXUtl} on perbeosolo aotd 
osridatlon using p*tolaenasalplionio aoid nonotiFdrate as tHa oa ta lys t 
proiridadt a f t e r asual wort ap prooedtire and sobsaqitisnt ooloaa 
ohroaatograptir over s i l i a a gal» two d i s t i n a t produotst a«p» iOd^ 
•» 52 ** 
and »*p« t0f<*td0 iililcti ii«r0 ideittifl«d on th# basts of ttieir 
eheiHtoal tmA sp«otral pro]pertt««* 
OH s 
{ctmti} .- , .3!^.,- I 
VAXE A.^  ei (CMXX) CI CtKMi 
\<SkA>JLIi / » (CXJOOtll CI COOSte 
COXXKIII) II Cl^ gCK 
<cxxx) 
the oontiottntf (cxxrx) • •p , les® «ii<ar»e« eorreotlf fw 
Cg^^gOgCl (M* 436/438t 3»1)« It s«re fiositiv* B«llsloin tet t . 
Fron tli« eleiienUl ooapoiltion of (cx?CfX) I t ia i^parent that ouo 
oxs^ ian was introtfuoed during tht oxidationt rormailon of the 
offi^ poiuid aa (OXHxy* rather than Its Isoner 3|^>iIoro*7-ojra-8-> 
- 63 • 
fio»o*!Sc<reHol$dtatt'^ 6«oiiQ (€ISS) ««« tnppotte^ tijr speotrnl and 
an 
gaire a strting peate ®t tT33 em asoritoable to oorDo^fl grooyp of 
the laeftone noieir* l^e a«a«r* speotruet gii^e A sti lUplot eeatre^ 
«l ^ 2*4 tttt«grfttiog for tiro protoas^ a9erit»al>le to tmmylQim 
protons adjooont to eorbon^l group (-^O-Cl!^). A distortod t r i p l e t 
a t % 4*12 integrating for <om proton waa aaeritmfi to C3«||* in 
tlio laomerio strnotiiro iextx) ono would oxpeot tbo oetbFl-ono protons 
(«<;O-CM;|U) signals to he at a lowor flold sny about ^ d»5«4,0« 
Furtfiori a teroad siultiplot oontrod at S3»T (W^<^22 liz) intogratlng 
for ono prot<»i was assigaod to i^o C£Hiarial \<^ > proton • l&o 
prosoaoe &f a C3«£»rial prot«»t ({TC-t'OrAoated) implied ttiat ca-«€l 
(f •orionted) was ognatorial and tHat A/B ring Jtutotion was trans* 
the oonolitsivo ovld^noo in faroor of ttie stmotoro (CXKI3C> 
for tlis laotone vos obtained hf G<mvortin|; i t (CXKIX) into tUs 
Intomi lactone» 6-oxa'^«4io«o-{M^'-»eliolost«tt*t-ono (XXIPC) by sodiins* 
aaifl aloonol roduotion (i«r* irslassf t*l*e» idanlioal with an 
auttientio sa»ple of the laetone (XXII) prepared aooording to 
19 
fonlcsn a t a l , )• Farther support for the strttotnrs of the 
laetone(cxi:ix)«aa obtained br i t s eonirersion to the Icnown dioit 
5,$-seooeholestane-9^*6«diol (cxxxxtl) hy l i th iua aluainina 
hydriOe rednetion* <rhe diol (CXXXIXI) analraed eorreotlr for 
^2T^90^2 ^^^ ^^* ^*^* speetrtn^'' showed peaKs at 3380 (09)« iOdOt 
1045(8) OM*^  (0«-0> ( i . r* and t»l.e» idantieal with an authentic 
saaple of the diol CcxiCXIlDy prepared aooording to Pontoon e t »!•**>* 
•• 64 *• 
ft id oonpoond (CXKIEI)^ ai*p« io6^ ipttmiUwm S o t l s i o i n te«t> 
analsrsod ewmetly tm G^f^^^^^Cl* froai tlio elennntal ooapot t t ion 
i t was apparent that tti« ax»id (CIXKX) i s tbe priHittot of iu^drolysia 
o f tH« laetosQ (CXXXX), Itia l , r « apsotrua®^ of iQmXL ) stiowad 
pealks a t 3400*3200(l}rH«^f * c : 0 ^ SSSOCv), 2S60C»)((^^>M>» i 7 i O ( « h 
1720 (all) ( * ^ 0 a ) 1040 <•) oa*** (-C • 0)» I l ia preaeaea of a 
oarboxr l to fmiot ion i a tite ooapotiiK! (CJOltl) waa far t i tar aiit»ataii* 
t i a te4 %f oamrert&ng i t to i t a siathjrl aataVt aat l iy l 3^*etitoro* 
@^^$'airoaQr«i9i6<^eaooiiol«ataii*>9*oata (C%IXII) br ^iaaoaatbaiia* 
Hia eator <€io:?CIX) imair»«4 aor rec t l y f o r Cj^^gOgOl and i t a i « r , 
speotraii ^ gwm paaHa a t 3420 (OB)f 1724 (aater earboayl)^ i2im 
and 1040 C*C«0)« f t ia t tHa eoapotind (OSKSPt) i a an a r t * f e a t o f 
(CKXIX) waa aaoertaiaad \sf paaalag ttia laotoaa (OXKtX) ttirougb 
a eoitnm of a i l i o a ga l aban tba foriKsr waa obtalnad* 
f l ia q a a a t i ^ o f tba saao^aeld {Q%XM\ ooutd be laeraaaad 
br a l ioa ing tba laotoaa (CXXIX) to ataad tm tba ooluao f o r longar 
perioda. Fttrthar, tba ooopototd (CXJOU) vriton baatod tmdar r a f l o x 
i n bancaae i n tba prm9%nef o f p«toltianoaalpboaio aoid mntti»W9€ 
lao toa iaat ion to gire tba ooapoimd (CXJOLX)* 
4iii 0 5 ^ 
l}«eyer-<4riillior ovtaatton tuiliig porbonsolo luiid «s eM^emt ana 
p*tolii«ii«stit{)}tonio neid monolijrdirato as oatalrst providod a itnglo 
eiewq[>oiintf »•!>* t70^« aftar uauat work prtmodwtti and pmrittoatton,; 
€«H. 
(CXMV) (CX1DCIV) CCXKSUr) 
B«<4to«io«>gfe^ -»etiotaaifeim^ 7«*tma (gxyKIV>> 
Th« coitiioiind (CXICICIV) ii,p, 179® (poaitlva Qailatain toat) 
analysed oorraotly for Cg^^gOgBr* fh© naas apaotrua of (cxxxtv) 
gara oolaotilar loa paak at m/e 4S0 and 48^ ( l i i> . i^ lrofl ^ a 
oonpoaition i t la avldont tdat only ona oxygaa vaa tnaartad during 
fid «•! 
iba oaddation. Tha l«r« apaotrtm *^  ahovad a atrong paaH at 1720 on 
(laetoaa oarbonyl), Ttia laoaarlo atmoturat 3 t^}rotto«>7«oxa<-8-4io«o«> 
SoUoholaatan-e-'One (CJOKjr) waa diaoardad mi tha groaad that tba 
prodnet on aodioa aayl alo<mol radaotioa gara tba icnoan 6 •laotone 
<XXW)** ooapatibla with atrooHura (CXXXIV). 
oxldfttlmi witfa porliQiisEOte «otd e« dsidising ageaf ami |»^tolu«ii«* 
after iistiat vorli prooadiara* 
iowr) iGXKMt} {GXWflt} 
I tfaattfteattc^ Of the eo«i>oainlT»»p^ iSS aa 3A»loao*»6»oa:a*> 
The ooapotina CCKXWIh ii«9« tas^gave poalUira Beilatelii 
taat for halagaa and aaalraed oerreetlsr far <327^4s03l showiog that 
only one oxrgan ato« was inserted during oseldation* The |«r« 
apeotroa " g«re a peaH at t7ZZ on ^ (laot<me oarhonyl)* Sodioa 
aagrl aloohol redaction of the laotone (CXloari) furnished the 
knovtt taotone (XXXI ) * ^ therein ati|iporting the atruotare (CXXIIiri) 
and el iainating the iaonerio atruottire (CXXWXZ), 
prepared aeeording to l i te ra tnro prooodtire (roportoa «»p« i$7«>iei®)* 
t t i s p^ttimnt to atntloti ttiat (CXJOri) Is i t l ^ l r «ottai«l¥« to not A 
or tia^o* Wiioii lof t mev a GQIUHH of altisiiiia (ororoigbt)« i t 
roarrangoa to 3^ac«tojy©iiol0»t«6-««ii-*-<me (CMWill)m Oo hoating 
toidor roftux «itli aloohoiie Udl or witti alcohoiio atieali in tue 
oold (CXXirz) tirdroiyaoa viik » t i ra t ioa of ^ 0 iloaDia dona to givo 






(cxxxvtii) icxwi) iGXKUK) fl« BO 
COXii) R* OAO 
Attoapta to iaoaeris* tha katone (CXKI^ X) to 4-^oot039'otioleat« 
4«an-3*otto ioth) t^ traating i t wltti oxalio aoid in itie oold or 
tmdor refltur in athaaol roaaiiiad unauooaaaful and tbo atartiog 
kototia (CXX7X) vat rooovorad imohaxigad* In viav of tha labila 
68 • 
natore of Cc?D0rtU i t s i^ntitiemUmk wa« •ssiireil W sp^etretl 
wmthm» OB vmllm tt» ««v» s|H»i$trcin wa« tmmtmtele»» in III* region 
f}1firoa<»pitm*«« m i t»r* speetran of {mwit} g«re tisuSs at lf4©Ccii^ g€K>w), 
ITifl C GmO)f lais Oil (aoetate)* ftio ii*a«r« opeotrus g«v-o a 
imilLttplot eotttro« a* i>i.83t lutograttog for two frotonsf aiorifeolilo . 
to GB'-m i^inflifi protos) and Ct4^ «^ « iueli dowafioid »ftlf^ of tlie 
64«@ aif^at iseiis to i>o "ttatfofataa^aiilo ctttoo t t tii all^rllo to 0S-06 
ddtiMo bond OB oao tiiaa^ l aii^c^* to a oiyrDonjrl $roii|» oa tHo other* 
A maltifilot ooatroa at ^ 2*4^ (two ^rotoao) can be asalgaod to &a« 
«0tb|rlo«0 prot©its# A aliarp otoglet at ^ 2#ia latogratiag for ^irao 
protons sttonod tbo proaoaoa of aoetato faootlon is^^o^^)* 
io^Aeatoiyehol©»t-«««a-3M»io iCXStl) i^oa treatod witk 
porHonssoto aoid (i solo oiioiiraloat) ana p»tolii«a«salplioalo aoid 
Monolirdrato as oatalrst ftiroisliodp after uaoal mowk up prooodtire 
aiif! oteroaatograptif, ttoroo tfiatinot prodttotgy ««pts» 402*, 16©** oad 
lai^f flio tdeatltr ^t tiiaao iirodoota ia iiaaad oa tboir ohoaioal 
and a^eotral proportiaa* 
- 69 «• 
(fhe na«« spoetriia gavo blglieat mass pe«li At ia/« 4169 U-^2$ oorres* 
potxliiig to tho loss of a nolooale of iioteno from tbo nolocular ion)* 
Pro» tue raoteeiilsir eoieposltioii i t I s evident tbat onl^ r one oiiygon 
aton ha& %e&n a^ilod to tite Icotono (OJDSTt) daring ttio roaetloa* ttia 
addition of one oxfgofi to the atar t iag kotoao (ClC^i) could load 
to aoirorat possiblo atrtietiiro {QWUl •» ClCbIV)« io view of tiio loDilo 
nattiro of (CXICfft) i t was susiiootdd that thia oould roarraaga f i r s t 
to (exiWfti) or iCXh) end the l a t t e r may roaot ia aor«at faohioa 
to give ono of tho soveral posaiuia products (CXI.V - CU)» All the 





















at 1T35 (CHgCOO*), 1700 ( C«0), 1 3 ^ (aoetttto) aa(t 8T0 Od*^ (epoicr 
group), the a*T* speetron was found to tm featureless ta the rsgioa 
sao-360 na, thus farther sapportlng ttis obseiiee of moL^f^ 
uassturated oarbonyl oUrosoptioro* The absenoe of enol taotooo or 
onol 09 tor ear bony 1 and o( tp-oasa titrated oorbonrt ohroaopliore 
eliminated the strtiottires (CXWril), (QthVtlt), iQU) atid (CU)* 
•» 71 *• 
Tli^  ii*«,r« tip0o:tra8t exlilblUd a doQbUt dt h 3*18 («l*4 Be) 
iattegrattag e«r wi6 proton ascribable to a hydrogen attaniiad to 
an «poxr earbiwi (cs -—• c'l )* the proseac® of suoli a proton 
ell»inat0t! (CXiiIX). The »ter«oolioaii8trr &t me ep&xy oxrgaii tm 
^ o r t e n t e ^ (SAfCU-epoigr group) la stipporfetf by coupling oonatant 
of oej^roton (4 HK) « ftad tbe epoxide been <p> ^oriented aa in 
(CXtll) or (CXi;7I)t me C6A-protoa would licwre given a doublet 
witli <r 8 3.1*3«f ne*^* fhe OiO««iei}iyi signal appeored a t <^  i«9S 
irhi<^ ftBPther siupported tbe preaonee of 2Uf6c<-o«ido ring In the 
prodttot • A ebarp singlet ati> 5•68 integrating for one prottm 
een be aeeribed to C4<4|^  (0«c*C4"OAo). l%e appeoraaoe of a4«il 
signal at a lover field i« unler at ridable siaoe ttiis proton ia 
attaehed to a carbon carrying aoetylo^y group and ia c< • to 
a carbonyl group. Altboosti ttiia signal a t ^ 5 « ^ could be ascribed 
to a vinylie proton* auob as in (C^^lIX)t (CKa\r), {G^lXU) and 
(CXm^III) but in each caao i t could not possibly have speared aa 
a sharp singlet and therefore» these structures have also been 
eliminated* A broad signal centred at53«9S ittm protons) «as 
assigned to 02^^(iA'» to carboayl groi^)» 1%@ acetate aethyl signal 
Appeared at ^ 2.i2» By the consideration of these values the 
coapotmdt n.p* 168^, has been charaeterieod as 3»6^««poxyHU!» 
aeetojQr-*SA«>oholestan«>3H(>ne iCXUl), a product of epojiidation of 
(CXJOri), The fomatKm of the o^^pomiie (CXt»I) indicated clearly 
that the star t ing ketone (CTDOfl) did not suffer prior isonerisation 
ei ther to (cxxnyill) or (CXL) under the reaction conditions* 
«• 72 •* 
Th« aq^earanoe of tho Higtiest ttstts tMsafe a t ai/e 418 in Ihe 
a«9S speotriin of (CXUI) oorr3s|>ond[8 to M-oCH^aBOvO* 'me ellHiaiition 
of one laolootile of itotone froo tlio ffiolooiilar ioa furtber aupportud 
ttie presoneo of on aeetato funotion irlthout hyAro$,en at ttio irioiaal 
oarbons. 
m&tmUrimUm of ttio ooaoottna. Jt,o> 160** oo 63-4iydrojar*>4» 
•Rio oompoun^i M*]^, I60**t iiaaly«6i] oorreotly for ^^^AB^A* 
t%9 namn speotrini gmro ttte hlgtiost mats pot^ a t m/e 416 <M-ca»«C«0>* 
Sinoe tbo nolooular e<»s^osltioii sliowod title to bo an Isoisor of 
(GMXit a l t tiio proviQuslir 4o«orlt»od otruotiirea vm»t also ta&on in to 
eonslderation, flio ii«v« gpoetrim of ttio oi^i^ouiidy n.p. 130^ sliowea 
abaorptl<MEi ttaarlaa at 243 na l^us shoirliii t3io proseaoo of aitc< 
tmaatoratoj^ oarbOQj^ l ohromopboro. Th© l^r , spootriui®^ abowed banda 
at mm (0«), trm (CaC-O-gO-CHg, vlayl aoetato)f 1085 (C«iC-^52>, 
1670 {Csg«o*) and tzisa em- (aoetato)* Tlio a.Bt*r* o^otrua gavo 
a au l t l pUt eontrod at S 4«3S ( v | 7 mU nbloti Inplled tbat tbla 
proton oonld bo aqtiatorlal aad tbat i t l a lAtoraetlog a t least wim 
two vlolnal protoaa (oquatorlal and aarlat). ttte other alettala 
iroro obflonred a t S2*96 Intogratlng for ^ r e o protona (Oiij^ -CO* aad Of!) 
tbla peak vaa dlnlalsbed on addition of 0^ O« A sharp singlet 
Integrating for three protons at S 2.31 was assigned to <m^COO-, 
The ClO-Methjrl signal iq^poared at S t*5* the presenoe of an 
73 *• 
aoylabie OH group in the cfmpoimd, si.p. 160 « was tweth&r asoer* 
tatned by I t s oonveraioa to the diaoetate.(CLIII), m.p, 146 . The 
diaoetatoi a«p« 146^1 showed absorption maxiaa a t 247 nm. I t s i . r« 
sipectrua gave peaies at 1T6S (CwC-OgO-Cflg) # i740 (cag-CO-O-), 
i685 (CoC-CoO>, 1670 (£»£-0-.)t 1225 and 1250 CB (acetate)* In 
. t . . . - r . spootr„« a - a l t l p u * app««,.a at fc a.a ( . | - T B.) - . . C 
revealed that in (Ctll) the grouping IM3-0H i s present, fhe acetate 
nethyl signals appeared as sharp singlets at ^2«2 and 2«0 and the 
CiOHmethyl signal at h i*48» 
In view of the above discussion the compoundt ia«p« 160^ and 
i t s diaoetate. is.p. 146'' (a l l the previously mentioned isomeric 
structures having been considered) have ^e&n formulated as (GLII) 
and (Qlilll)i respectively* The fornation of (GUI) i s also supported 
by mechanistic considerations* 
S^iT 
(CLII) R, n (CLIII) H, OAC 
• 7 4 •«• 
fho C6^«^ (eqaatoriat) in t»oth ttt« (0UI) And (01411) a{>pe«r«<S 
a t relativeIsr lower field» and this oottld He attribiiteil to i t a 
tmlng at tba vloinal narlsoa to 4«en'»3«oiie otiroaopl&ord* fba fonsa* 
tlon of 6p-!iytfroaif*^-aoetoayctiolo»t-4«^a*3-oiia (Ci4I) ftpoa (ciPi;sri> 







fli«<7^  •*ep03flde (ClliI) opfiiis <lt«iilally to giv« ttie oorr&sponding 
diol (CUV) vAiioli iQS99 a KOlooisle of vfttof iiivolv&iig 3®*«or«ro3«rl 
groap at 09, AppmtenUyf CS-oatloa {QW} ia the ialoratdiat*! in 
tbe at»ovo <3a!isrdratloa» i^lelt lo««» Cif)^} (aaeiat) ta preferaaee to 
C6jl,'^  (oqaatorlal) to g&va t&e prodoot (Ot*II)| bavtag aac^ N tf«> 
tmaataratod oarboayl ehrosi^bora* %%B loss of C&^ H^ «oulil bava 
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mm Bpmiti^l Btmtm m Imtmm^'^'^^ hm^ BUm^ tuat in 
general mitf a SSMIII £fa«tti<»i of tbe total ion ourrtnt i t i»mrri«a 
t^ tito moldeiitur laa* fhe moist iw^&rtmt pftntcs iti tli« liasn speolra 
of Ie«i(»i6» «(ris0 4m to |li« el««sr«£fi of ^m<i ad^aieent t« ilia rle^ 
93iirg«ii atom* fteo V •* «ad ^ ^l«t«t0iia»^» witli geii©i?«l formula 
iimtU and (XCVtIX) gly@ Irikpioiit ims fi/d $s (a) m& w/tt m {h)f 
iNi9p0etiir«l.jr t]bri»ii§li %%%,» el&mm'^* tutu oritdrton «oiBetla>»« l« 
tt«i0« for th# aisttiidtion^ df isomfi^ V ** w« <f ••laotoa©*, fit© 
loss 0f CO and <^0 i!i#l«tl0» tvG& ttia fragawjil iim (it) Is fotmd to 
De if}t0iis0 til ^ ^\m%oms^ • flie moda of a3ao!£^08ltto» attrit>titad 
to t!t@ \Qa& 0i a st0i«oiil« «f €6^ i« tnslgiiiflaaitl f^r laotono^ af 
aara ttiaa f or 8 essthon fttews » 
•ma nas» apeotra of aerorat <f-laotoiiaii (XClXHSli) »ai»ati-
tatad in rariotia posittons txy nattisrl graa{>s tiiifa tiaan atitAiad 
liy Mi l lard'* . fii« lost of cOg itaa !»««» •hawii to to© ii^ortAnt only 
tm a fimio«atistiti it«S laotoao* A fr«g«oiita«ii»i» noa* ntmmim t d a l l 
ItM ttt<}tofi«» «taaied ClOXIC-*CIX) i 9 t u t t l l a t i i i k t i o i i « f t i i« r i n g 
oisrgtti at<»»,| p las t l ie aajaoQiit <$i»rli(iii a t on witt t i t s «at^titt i ieata» 
a« a n^t i trat aarbaoisrt nalaaii la saoli a t forital^alijF'ite t aoataldaH^^a 
ar f^ratansf l>autarAtx» l a&a l l i ag tias wiaa^rarad tua axtaionoa a f 
a raarraagaftoat ia iratviog bf^ragaa trimafaif t a aa «ir©a-0l«««r«o loa 
aa4 a isa«fiic^ia!a iwr^ l i r tag a aiac^^emDareti trana&-li<»i atata liaa l»aea 
prafiaaad f©v ^ i a « 
^ 0 \ ^ O < K ^ ^y^^ U K ^ 
(X0J1E) (€) (ei> Icii) 
f i ia t»<md f iaa iaas aaeusmi t<^ a l l tha laataaasi %t|r «fa i i^ tiia 
p r ina lpa l iana I n l^a aiaaa apafitra ar faat ara titi&alated i a tjia 
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f^i^f^^ntmmM^MtH (<tK:l f^fi^ faf,7^ , 









»+ 01? 1 L ^W~%9 ^^S 
\ x ^ «/% lai ii/o 39 
ta/a 1^9. 
m/^ 139 
mmrnA I t td !>«> ttrislng by the escpQlsion nf Y -lootoae ring 
with one li|r<irosttii cit<iii^  fHo ]>r&o««s of dii«aool&tl.iKi «ai «^l«iiied 
to bogtti br roiaot^ al of a 7V«*«i6otrott froa C4«)9 iSootilo boiKl ia 
(Wi) to giiro t&e isotootilar ton <6VI«)t %^rogon triiii«for from 
O4-4!i0%tiyl group in (mv) folloiraS br oloin^ago of t%^o Inotono 
ring giiros rteo to tlio otisrgod frogm@]%t (H«»T3>(o) Csottoaui lOK 
(C^I) (ovi«) 
A& 
*nii) tsaos @{i0otr& of storol^s&l laotonos art mod to oxoaino 
tho ooa^Mitltioa iiotweoit a %iiol<ime<H4ir0Ots<S ^loooj^ositloa QOIIO and 
tbo genorol frogaontiitioji of a oox^ Sear !iy<lroo«irt)on trmm worit* 
I t woo found » tftat 1« the mam «p«etr«« of 3-oarft*®<<«oiiolo»tan*» 
3<^ne ( l?I ) , tho nooal fr«gnont«tion of oloroid aoolouo io pre«» 
trallingw ftowovor, 3p-«ittiio«y«tt*-oxa-«o(*aadyo«tiia*«i©*oao (CVII) 
oxftlbitff a vory intonao i{«>(^ ^ poatc das to tbe poooiblo foraifttloa 
'<• 43 
€1 miner mttAtkt^ stnoe ttto «liieliieti<»i 0f Cia««i&lft3rl garoiip I t »d« 
Ad 
r«latlifol3r i«9fi«ro«ir«l»le « ttie a i tact ion om iie l i r i e f l y «t«i$0a 
0 - ^ 
(CVIII) <t) 
Tli6 mats spectral fragsentatlcMs patternti of iterntilal fiisg A 
tAOtones 8t)oir timt tti« proaineiit ion {Miates Qriai» Am to tti« 
difsooiat|ir» alaflnrase of tlw largo iiydrooari^ oa noiotr* 
*• 43 • 
4S 
at m/e 388 |M*>, o/e St3 ^S-^CS^), ii^« 303 (?«*<lgil^g>, «/# aW 
(]«*<g£t^^)i fl/e 849 (M-^ ;^ ^HgQ)y «/« 234f «/« 903 (iimloite r ing 
@%i»ar«ige)t » / • M® (»/# a34«aig) iR<t tower mass peitiit* The 
t90aen« l«otQ«iii» 4«»os»« r^oii<ilc»iitati«<'3«»0£^ Cxiil¥1>) gm& s imilar 
@|i0i>triiai ^th tmpttrtmii frmgiaoiii ion peokn «t o/e ^ § (Mt)^ 
m/o 373 (M*»ciir«)» m/® 3i@ Uaotoao r ing oleaiyiigo)* m/^ ^ 3 t ii^e 237^ 
ii/@ StS« «/« 24if tt/o 3$4t m/0 393 and towor iia«s i»9iti!c»^» !ni« 
fragnont ion n/e aiH tnm tti« laototu» <iaxirt»> i s oas^iained as 
or is iag dtio to th& Isotoae r ing eloiiirago oad th is 8$>«eio9 i « 
foristtlatea us {o)« 
ViT S"iT 
0 ' -^ 
(llilVb) 
w/m 3i$ 
la th« oaso of (^  -laotonoa^ 3*oxa»A'*iio«o-®<-<*liol©«t«a'« 
4-onB ( t i l ) md i ta iao««r> 4«Kijta«AH[ioiio«<^ «»otiol««tan*»3«»ono ill) 
•iatlar bebwiotir «aa obsanrad* flia laotoaa ring IrogmintaUon 
loada to tha iomation of iaportant iona m/^ 203 (f) CMUd (§) and 
•— 4 4 **• 
a/e 32d (n) wtileti m&t^ shofnt to arl«Q aeoiMrding to Soti9ii«8 i& 
and 13* 





Charnfiterigatiott of the eogipoand, ia,p, tm\ «» 3ytiyitroaByofioUft»a>a> 
and this was fartner supported tks^  ttm ttess «peo$rta» of tti« «o«potiiia* 
fbe voleonlwr ion peak i^paared a t m/e $m (^31^40^3)* ^ o » ^^« 
omipositloA i t was 0Vi&»n% tbat ttk« aoetata groi^ ^as tieaa li^drol^sad 
during the eours© of tbe raaatitm* IHa ti»v* speotrtisi of ti»« 
aoapotaid shavad twa aboorptian raaadLiaat one a t ZBt an abaaliig tlta 
presaaee af «» o^  t(3H->tni5ataratod aarDoasri onraaaptiore and tba otibier 
a t 390 na indtoatad ttie prasaaoa of tito other fora« the trieaa d ia l 
(cwrifl) ttt e^allt^rlua witft (CUrn)^*. ffie l . r , apectriaa®^ of thrn 
aoapauadf is«p« tm^ gare pe^S ia t 3390<0M)t i66S (0«0«^>£)y i640, 
tSiO (C»C) and 1190 aa CC-0«-)* f&e n*si*r« apeotron gave a 
aa l t lp le t eentt&d a t ^ 7«01 iatagratlag far 1 proton* f&e appoMraoea 
of a protoa sigaal at aaett a lav field indiaatad the prema<m of a 
|P«protoa to a aarbos^l groap of aa ol f$«iiaaatiirated eari}oarl croup* 
A slag l e t at |> 6«16 abiali dlai^peared <m dootartass axaltansa was 
aseritied ta a Hydroaorl gratq^ (0^). A doa&lot of doatilat for ana 
pratan aeatrad at ^ €«0i vas aaalgaad to a v i a r l i a protoa, 'Swo 
aul t ip la t s oaatrad a t ^3*41 end 2»1| aaah latagratlag for two 
protoast were assigned ta aatnylene protons (a l ly l ie protons)* 
Proa the oonsideration of these data and hy aaa^arlson with an 
aathentie sa«ple» the aonpoond, a ,p , IdS^ was identified as 
8-hydraxyoholesta-a,B*dien-4-one {CVril)• 
im Xt •* 
G«Br-
rationalised In one or t«o m^s* Oas of llio possibilltios 
omrtsag f^t ttio luittf t l i«oaiorisat|oii of l^o otarting ^toao (CJOi^ I) 
to Cc?CSWXXI>| tde latter on subsoqu^nt hyU^elynis mA oxidation 




AcO' i> AoOf^ n 






As aeallonea earlier tHe trdtono (CJClori) «a« resistant to isoBert-* 
•atfton into (Gi:t*) or (CXtUkVIIi) with oxaiie «oid ia rofl«ixiits 
et1i«nol m& tHorofora tlio interaodiaer of (CKIi^lXl) or (C%i*) 
boocmeo <loat>t;ititt* 
AltornAtivetsr^ tho foxiBatiOfi of (QWIX) menft iiwolv'e (Cl»SI) 
as an iatonwdi aio^ wtiioh cm oiii>9«Qi»»iit otiangoai givas riaa to 
icmti) (sotioM 2i)* 
tmummmmmmmmtmrn 








From iim foregoing dlaettsaloiii it t9 ot»7iiiti» thai tiie 
r*aetloa of the katoitft (CSP I^) «itti O&B sole •Qulvaloal Qf 
p«rtiea«oio aoid atfl not affi»ra ai^ of iii« ax{i«oted produota 
eonpatlbU with nmy%r*VilUgGr oxidation. Qlian (CXXVI) waa 
traatatf with aa axoaaa of porbeoaoie aoid (a*S nolo equivalent)» 
ona iaolabla ooaponnd, ii.|i, 338^ was obtained. 
- 80 
rat© oompout»<St »»P» 23S^, enolirised «orroetly for Cggil-gO-, 
Froa tlie molooalor ooaiposltton i t I s ovident tbat three at(»i8 of 
ois^gdn wer© IntrodQood durlns the rtaotion of (OXWI) «lth an 
eicoess of perbensolo aoid* fbo u«v* $peetwtm of ttie ooi^oiiiid did 
not show tmy oharaQtoristio band In th i^ rogion 220*330 tm* fhe 
i^ r . speetruffl®^ 9bo««d a broad Hand at 339S (oa), i?40 {CHg£iW)-)| 
1732 (laotone Garhoayl)^ «iid 1IS29 os (acotato)* fho n.ca^r. 
speotram stiocmd a aiil t iplot ooatrod at 6 2«53 intograt&ntg tor two 
protons a«or£f>abt(3 to C2«>^ ebattQrlQao protons i^^- to a carhon^l gi'oi^ 
as in (C13%)« In th« isofflorio struoturo (CLK;) one would oaipeot 
th© laetlQ^leno prottms Ccoocg^-) signail to h& a t a low<er field* 
say a t about o 9,6Hl#0t Portbert a singlet at 6 5,91 integrating 
for one proton can be aserilMsd C4a4 proton of (CEUX)* A multiplet 
centred ©t i 4*23 Cl4 T »«) for on© proton,was assigned to COc(-^  
mid a single t at d 2*25 integrating for tbreo protone indicated 
the presenee of aoetato methsrl protone* 
%^11 
iChtx) 
m %% m 
(Cimsrtll) [(a po#sl^l« isoMdrtsatiOQ product of (cxxyi)] hma tmen 





fbo signal at ^ S«9i ( s inglet ) miiioii lias i)e«n assigned to 
04d-<il in (CLIX) oould not possiDljr appear as s inglet oiener in 
strnctnra (ctjit) or CciiXIX)« fortHeri a nu l t ip l s t at £, 2*S3 oonld 
not bo rationalieed i»io<Mraiog to struoturas {Oim} and (ci^xil). 
SiailarliTt tho stritoluros (CliXEII) oad (aiiinv) derivable 




has been foriaalatoa as 3,0?-KliIiydrojEy-»4a(K««ac©tojy«*-ojca«.A-
hoiBO-5<<«ohole8tan-3-on© CCVt %) • 
mscmstm 
pmt - I I 
A f#w p«^»r« dealing witii «ass speotrosMtiT of steroidal 
lootoitQs nmre appoorod jroeontly and tlke«e inoloilod roporta on 
ring A S ^ oxi<l€ «*Uotoiies (Xii'l), CKUVa|» iu)t ( I I I ) CHKI Uxyi£ i ) | 
ring n^ -lootone < ex ) and ring ©Y * and^ *loot<m«» iGM}$ 













iax) (CVII) 0 CO 
( C V I I I ) CO 0 
(CtJC) 
h vwtvmy of Ut«raiar6 rtv^ated Hiaf no work <m MISS 
«pee«ipon0tiT of atorotdAl ring B ^ •laotoaet hew i>o«ii r«port«i|» 
ihtrlug tti« ooiirto of our sttia^ on mo Baoro r^-^ i-l^ s^ iso^ oadiaetSois 
of steroidal koion^s la tuo ottoio«eiiti« oorioo «» iiatt o&««iiiod a 
miNlior of Iiiotozi««« fbevo titolodod otritotoralSr reiwtod ^ * 
l«ot<»ioo AoriiTfiiblo froii «t«roiaal 6«*oii«Si otioti as> 6*-oxo«B<«lioiio* 
S<«»oteolottttit*7«»ond {XOI)f 8f«^liloro«-0*oa»*Q*»io»o-4<'Nsholo«ti«i»f* 
one (cX)Clx)f 3l3*liroao«»<i«o«a-«a-lio«d*4i<«oltol«»t«ii'*T-Kme C03PQPrv)| 
6'«Hi3B«t3(Kt5'*^ oio*®'4io«o*J5<<'»H8ik Coxiarsx>« ©•Hjwa-a*-
tiogiootiolest«H(«oii«?«*<»ie (CUW) m^ 3^«<«ootOjsr*6*^x«t*^*^o«ootiol0it*' 
4-0tt*t^ Hm© C€t*xri) *• Bosi^os tlioiio ttroctiMralXy rolntod ^ • 
iiiotoaoo Ciioa), (ex)ax)» icmwf)^ icimn)^ i^hw) mA icuMt) 
wo htA ttloo prepsroil o^ior lootonoi ond rolated oonpoistdoy tool} itOf 
sP^aeotojg^'-^-forafjrl-a^oiEfi-S^-o^oliiataa^T-oiio (l*xisrij) , «io V • 
laotoao Jim^yl ostor {tXX%IV)f 6 l^sroi!io«»3-oxa-*A«lio«ooiiol«i(t-4a«*dii» 
4«K«io (LlXXIII)^^t '^^ '^-aootoayelioloat-^ -^oa-a^Nmo (exiSfl)®*, 5i6^-
opo:Kr««4oC*«ootoxy'-9oC-eliolos*aa-3*oii0 (CK}(t)t d^ -^ QrOroj^ y^ i-
AOotOD «^hotoflt«4'««a*3<«0no CcMEl) «aa 5f6/9*»dttiyr<**03or*4a^ *ao©to3(f-
4-oxa«>A«lio«o«i@<><i^ liote«taa«d-oaa (OI«tX)« flio prosont woric i s 
aooooraod witb tlie »a«a apootral •tndios of ttiata ooapomdai a 
otaatifioatioa tiotnoon •truoiaral.ly rolaiod € «3.«otoaos (3X11 )# 
(CiDCIir)» (CX%Xiy), iCJOSfU)^ icuw) aaa (Gl*3arf) and tuo otHors 
haa baon aiada for ttia aaka of oomraaleaaa and to aataDliaii 
ai»aotra««truotitr« ralattoaaHip* 
* 88 • 
Vht 
(CJCXXIV) 1^ , or 
<cx?arii) 











«• 8d • 
(Fig* t> g«v« iKkleeulttr i on a t i i / i i 40a (^^^^^^^^ toltmt^ W •i&s^* 
n&mi. pmMB fct m/» mf (U^cet^h «/o ^ 4 («l*^aO| 62|H44<*t r a t i o 
o f l i to il-«gO i l l ) , 1^0 $U (M^Ol Cg^^^O) , i|/o 300 (l|.*<S2i«j»0), 
«/e ^ 0 (li«co^<mg)i n/e 356 (M«^3<>f C<>)* i^« 3^8 (tiose ^ettk, 
^2^38*^^* "^^ ^ ^ ^"^^ 3 i 9 - S h i | / * 303 im/e 3i8«CK^)« i^e 2S9, 
H/« S62 ( C j i ^ ^ J i ffl/« 24? C%H^^)» «/« 8101 ^ 0 i t s i^ j t^ iS®^ «»« 
lo imr »its» poait i* The fo fna t ioa of ^ e s ig& i f i oa t i t ioiaa oao i ^ 
iffttioiiali««iS aoooraiag to $otioMO« t>olow« f l io frogweii lat ioo patXmw^m 
si^geatod ar« sai»|^ort«d hy aooiurato maaa fliea«t»'o«ottt of tli« aa t ioa t 
fragwaiit i ims and i n ao«a oaaea W i^s»ropriata eiotaatai»ia peiosa* 
fhe i iootiai i iat i i i aolioiiea aviggoated are tantat i i ra i n tba absoiioa o f 
saas spaotra o f i^ ipropriato dett t^rata^ astaiogoaa o f tbe GOfspouxtaa 
uador diaoQtaioa* 
Ulie fragnaat ioa « / • |B4 C<32?^44^^ ol iv ioaslr raau i ta lor 
i l ia loaa of a noiooti la o f vator f roa tba aoiaonie^ i o n i anioli mm 


















6L2 C\J_«J_ oj 
- ^ ^ 
O 
o 
o o o O U 
o 00 0) ^ CNj 
»- A-^isus;u| 3Aue |3y 
Selie«» • 22 
* St #• 
hSf 
^—> 
fh« ooiqiatition of tikia loity 2^6^ 49^ * «ugg«9t«d ftHat tlil« 
originatttd igr «li* lota of CO froa the iaolooalar ion a* In Sehoam 33* 
Sotievm «• 33 
•^ w CJcJ ' * * 
^'^IT 
(I) 
f i l i s ttofSJBtont iof i uli ieb ogro®* v l t t i tti« loss of aaaa 4a 
from ttio iaolootil<ir Ion ««a lie rmtioamlizeA W tbo aflttoif t toa enat 
a fHOlOQoto o f iceto&o i s o ieetod f r o s tlio Aolootitar Ion <$otioi!i« 24) « 
( fTX l " ) 
SOboiM «» 34 
H 
(a) 
« /« 390 
m @9 
%lm M%m A|>piir«8tl3r tuts fragseat ion %m foraeA W tho tots 
0f « «»t«^l groii^ friw Hie |<st a/« 374# 
?/f ,,^? W f , ^ l r C^Ot P *^, ..3T# -" «a&> * 
Ittis fr«pieBt Aon oa» t>e «ii4»sf» as arisiiiig eAtlior froa %\m 
fragaont ion isi/e 384 ^r tb« loss of €0 or bjr tho loss of a aoleculo 
of «»t«r fttm %\m ton o/e 3T4 or by bom tiio |>roo98so8» Slneo ao 
ttote<9tat»le0 !i«?o ^ boon ol»flienroa for thoto triuiicitioits oitlior one or 
S^tT 




fhd fr«gt9#iit ion poafe ef m/e 318 «i»isUtttl«s tttf !»«•• i»o«iE of 
the «t>&«tresis l^te li»x i^ p!tr«ittl3r rosttlta ny tlt« loss of CO and 
ring A» fills indeed sseas to be t&s oAte sines this ion pe«li i s 
presotit in ttio mma spootra of <CXXlJC)i (CKtUV) and {cmSfUU «tid 
in oontr«st« tills i s al^ sent in ttte speotrn of {Qh^} ^d (GhiSfD^ 
m tliors i s no raiionnls for tlie loss of ring A eitHer fro* (Ci«i?) 
or (CUVt) wbioti voold involvo tbo otoairsgo of C4«CU} dotililo bond* 
fhe forsntion of tbo frsgtt^t ion V« 3id froii (IXXZ) Uns 
lioon sctggostod to ooour neoording to mn^wm 2$« 
V l T 
-c—>-
V^it 
( f t ) 
V« 31? (Cagttg^o; 
m 9% m 
litis im agriSAt wi^ the lo«« of mft «l<t« «li<kiii ^Ogit^ ft l id) 
Sr9m the eele^ular ton* fills hmmv^w t« not «atir«l3^ trtui diiMH» 
thi« f)«iidi 19 also protoiit In f!io spocitra of <0XXX3()i (CXXS^ II)t 
<OLW) anA (Cl4WZ)« Farthor* « salnstatiUal p&t% of this p&ak was 
found to be oomj^ osod of an o a t l ^ baviag tUo oo»^oslttoii ^20^33^* 
fliis iOEt iias boon fonsttlated at ^ tmd i t s gsntsis Has boon sboiiit 
111 Seboaio 2?« 





ff/i^ m^ {n't§pi 
Tbla fragnent Km at f irst appeartd to ba fommd bjr tbo 
toss of tho slda ebaln» Cld and 017 fron tba Molaottlar loa, tbs 
loo tbos rstainlns rings A, B and 0, as shown in Sohsae 28« 
S<»ti6ai0 «• as 
• 93 
phf Jt 
, ^ - W .,•> 
V 
Cix%t*») is) 
l ^ i s nodd of friiiiiftfitatioii st&otild not be ixmstdered «• @i»iiasiire 
9iiie» t t w&« o'beerred tlbictt the olil«ircN>« and brtMiQ'** 6:<»laot<»ies 
Cc%tl%) m& (CXXiCIV) also g«r« th i s fragiieat ion* f^iin i»pli«d 
that the Iffitt a^o 360 should not oontata ring A* Aooorato taavs 
ffloasoreaont mtofmit tho oomposltion to tm C|g|S«|^ C363)* 4ii aateal^lif 
of iO oarhoh atinis wttn 84 tj^drogon atoas oloorlf showadi that l^ia 
Son iraat e^ntatn rings C eustd & aiong with tha aide«ohalit and C7a« 
Keeping th is tn vien the folloviiig fragiieiitatioh iiathwaar haa heeioi 





C3DPCI** ) is^ © 363 ^®I#34^ 
,f}fiiimiiii>»ffliBi«ai* 
m« fnigiiieiit tixti poalE at m/^ S4? wim fdiuaa f<i ^ oosipo^od 
Of twQ mtiUm* ^13^31 «s^ ^l.®^a3*^a * * * ^ iippr<i»t«at« r a t i o o f 
l» t« fh^ im (\^^^f) *» w a f t l l r pr««#ttt l a t&« »asi s^ te t ra of 
l^« «b<»l«staii« ^e r i ' raMf^s and im Ut% pt^mnt ease 0iia b« vliQim 
to a r isn b r t t i t l0f»ii « f a aoItQule of HQIIISQ ttmt ttio i«i!i a/« ^Q» 
fh@ «%ltor i (m C^|s^l^3^#|) c^ t^i^  ^« »}iamt to ar ise i i f tti« Iocs of m 







^&^4t I • c„a ;a^tf 1 • 
«^ I t s (c^jtt^^oy* 
aooordiag t9 Soheno SOf i^iQli inirolTos tbe loss of m» «ide«*oli&lii 
»n<l part <if ring 8 froa ttia ion i^e dis« 
V l T 
^/O 3i8 v.% ,..,„., 
4» QQ) 1 * 
front the foregotng dtsouMimi i t i s «irid«itf tli«t aost of 
the fragtietitAtiim proQ»«««fl are triggered off hr ^ e oa '^geii sto»o 
presetit In tlie lueteae weietr of the een^ottaa Cnxa)* 
The laaee epeotru* ef the ohtoro*laeti»ie CcxxiJcHi^ iS* 2) 
ge>^ e ffioieenlair ion peaks at «/e 436/439 (3$t) fello«e<l hy ether 
elgaifiemit peeks at s^« 4ai/433 (» ^-Oi^)* ii/e 4id/430 ittHBl^ 0)# 
m/e 4OB/U0 <»f«C0}« «/& 4 0 i iU'^l}^ mi% 400 CM-4{0 I>» i ^ e dS9 
Ca/e 400-45ilg)t a/e 3ta {w4% 400-^0), i /e 3i8 <haee peat, ^^^'i* 
m/e 3 i T , ffl/e 202 CC^gBn^lt w/e 24t CG^^Ogj)! m/^ i ^ 8 i « /« ia»# 
fli/e %QB eatf lo«er vaee peaiee* 
Hie »afe epeetrua ef the hrode-laetoiie (CXiatty)(Fig^ 3) 
gflire meXeeular i<m peaks at m/9 480/483 f i i i ) and other eo«parahle 
peafci a t a /e 40IS/46f CM-Ca^Jt in/e 462^^464 tM^H^O), V ® 4Sa/484 (Sl-COj 
iB/e 40i ( i i ^ r ) , «/e 400 (tt«lfiir)« i^e 385 {m/e 400-(aig), i^e 333 
(i^e 40i^20) , m/e 3T3 in/% 40i-<J0), a/e 313 (as/e 400*»Co), o/e 318, 
«/e 863t »/e 24T, a/e lOtf «/e i08 and loner m&OB peaks* me 
epeetra of both (0%nx) and (CXXXIV) oa» he easilr correlated with 
that of iXXU)» 
In the eaee of (QXtXtt) the fragaent ioa a/e 318 doea not 
eimatitiite the haee peak of the epeotrea. I t ie reaeoaahle to 
helieire that the fragaentatiott pattern ie l igolfieaiitlr inflaeneed 
hjr the preeeaoe ef hroaine* Farther the lees of water eoXeeale 
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o 00 U3 ST <vj 
«»afe mm tAm mmw wm no j t l t i i i t tev t i t Um$ i^ ai«4a im H M 
of 3t<,9*x-«yolo-6-laotoa© (CXITII) 
<fti« 4) §mf mmlBWlBT loa yoak at m/m I M ' ^^ff*M%) f«ll««»4 
t r tt lwr • t ta l f lMMt p««lis at i /« ait (M-^M^), n/o J i t ^fMiJii^ 
ratio Of M to il««g«t 8««ti)t i/o t f i ^lHM)t m/% » • (ai«ii)t 
i«/o 197 («/• afi«ai,)« 1^ 9 »4(Ved72^^o, ii«4ti>« v « iM (i|/o 3ra«<it>, 
^^ O m9 {m/% »4«ai^) , a/o 331 ( i /o 3S9-00), ^/o 330^ i[^« «!•# 
«/• ait («s^aii«)f ^/« Ht^ i^« aos (V« 318H:II^)» «/• aat, V * itt« 
1^ 0 a4ft w/% S48t • / • titff mf9 i ^ MMI IWMT »••• 9««ini« 
fiM IMS of wttor ••« CO fiNMi Cfixrit) star mmm &• « 
•iMltar lluiitMi m oigattitA for aiallar ! « • • • • ia (IXIX)* iia 
i^^o«to« tiio loM at «««or ta ttiio « M » «• • sot oo pronotmota m 
ia tiM aaaa at ( n x i ) * 
A briof o«Mwat on tiie fri^pMit laa m/% ara in*mi f i l l 
aot bo out of plaoo. Aooiiratt ataa aoataroaMt rorealed this to 
bo ooapoooti of two ontltioo, ^2^4Q^2^*^^'^2^^'''^ Sa^44^ (tt-CO) 
in tHo approxiaoto ratio of l i t * Attparmatlrf th« loan 9t otHjrlono 
aolooolo Involve* Cl and oa mid ttaio eaa bo oboon aa arialag 
aoQordln;^  to aoobaalaa outllnod in toaoae 3 i . Tho CiO--Cl boaa 
see ^^^' 


























"5" -T— o 




A ; i su3 iu | aA!;e|3y 
4W 9 ? «• 
being n t ly l i e to i^e eyelo^v&pime aoletjr (^ ii«a4<i «loi]l>i« Doadl 
rtf|>tttr«8 irltit tii* iiii>0oqii0iit loss of ettiyloao* 





. /e atl^c^H^^Og) 
- « — * • 
V . 3^NC3.H,.0, 
This fragment loo results hy «li9 loss of «{iss 41 from Uio 
ttoloenlttr fo»* I t s oomposttlon a* d^tertstnod W aooiirat« ttiig» 
M««8aroii»iit was found to lie Cg^ B^ O^g* ***« *«•• o* C^g J»«« *>••» 
suggectodl to oootir aooordlng to taiootiaatsii giirofi i s Sonono 32. 





i8/o 3 » ^%4,^$9%^ 
VbiB fragiaoiit Ion origiiiatos t^ tlie lo«8 of m »oieealo of 
irator fro« tli« ion a/e dT2« Tiiio onotM t^Km i» soptiortod br A 
t 
««t«9t«bl« at 336.8. (Solioao 33) • 
m- 99 *» 
Seh#»# ** 03 
%hl 
m/0 373 
^ * / 
V*1T 
nh ,^4 JnhM.^'rm.* ^u^^' 
Thit iim origi&ates«l.tfe»r tpom tHe Ion H (n/e 37af C^H^^ O )^ 
fef tn« lo»« of CO or W t!i# loss of c^^ trtm ]i in/* 373» Cjjgtt^^o). 
Both ths posttbll l t ios liftvo boon oonslderoA in Sobons 34* 
• iMMiMMW ^Sw 
(i) 
« / • 372 
* 100 -








*• lot •* 
tH&9» two j^«iii0»t ions oaa be tarmmlAted etm % ^a^ £# 
respoetlvets^i «9 origtaatlng fro« m/m 3S9 bjr tHe sttiKH)«siY« tosses 
of eo find M* flii« snggettioit ftiid9 Aiifipiirt t»r tlie ipresetio« of a 
proalafiiit «dta9li&l»lo *l dOII«l CSG!iom» ^)« 
Soheiie * 3S. 
» /« 359 
^^^<»^^ ^ty 
» / • 331 ta/e 330 
A« in the tpootrft of tbo proooding lMi<Mi«« <X}pCI)* (C3CXIX) 
and iCXXXtV}^ tito •peoiriw of iOXXVll) ulao ostiibited m {iroieiiteal 
pofik ai « / • 3i8 (Cjj^ggO)t I t s gonotiot bovoTory ooald not bo 
- i02 -
stiotm aooordlog to Sotieae 26« As an alternative Sohente 36 tiaa 
ibeea proposed for the foraatioa of tltia important Urn fron lim/e 372)* 








»/a 299. a/e 287 and a/a 247. 
The fragnont ion n/e 289 has been foraulated as H. (soheme 27) 
and a/e 247 {C^QB^^) as | . (Soheae 29). The ion a/e 287 obviously 
originates hy the loss of the side ohain J^oa the aoleonlar ion. 
tilts fr«gii®iit ion Is 0f almost oQiial iutettsity as ooaparo^ 
to the one at «/« a4f» I t » fomatton oaii l»e rationolized aooording 
to So1io«« 3t iHtileli tnvolirea tli« lo»« of a jtnetlifl group i t^o u%d9^ 
ohaltt.and part of rtag 0 froia the Holoealar Ion, 
Vhf I t ®8^1t 1* 
> 
1 • 
(cxwftr»») n/o S95 
Botti the loa peak* m/^ t i l aotf « / • iiO are very iatoaao 
•nd are aaialy oxygen^beariag speotea* Tboir formatioa lias iiaoa 
rationalised aooordtng to sohent 38* 
S<^f,m..S„.l|9, 
- i04 • 
%\l 
(cicmu^) 





m/ti i f f (c^^0©> 
Ttiotigii t t Is t^opUng t(^  suggest tHat tti« frsgtsent ion 
fli/e 318 1» of r«al diagnostic value in tits eHoraetsrleatioa of tlie 
^-laetonss of tbs typs (XJCXE), (OXKXX)t (OJUCXIV) and (CXWU)» 
but at ttis bttst i t should be oimsldsred of a l iaitsd iraloe* ftm 
fragneat ion a/s 3T4(b frpm»xxxi)fro« wiiioti tlia loo s / s 318 baa 
bs«n sufssstsd to arias aan also bs dsrivsd froa tbs isoasrio 
7-»exa ooapoond (CLVftl)* ttisraforOf tbs aass spectral raanlta 
«* iOS <«*» 
eliarao t e r l z « t l on« 
S^IT 
(0Ljarii') it) 
As adtittoaea # i i r l l « r» the etbovo «eQbaiii«ii« Hfltre tie«a 
propos<i4 4ii 1*k« al}tt0iie« o f Hats «l>«otr© o f i i tp ropr ia l» a«ii iei ' i i t«d 
aoatogues of the eompomatt (XXnU (C}PC1£)» (OXXKIV) ISIMS (Ci^KiriX)* 
f n oraer to «d t t tlie i r a l K l i ^ o f tHe Meotiiaiisiftii proposed fo r ttie 
o t t n l na t l on o f watoff th« fonwi t ioa of ti ie Ion «/« 3td utifl SOIM o f 
th« proposed aiodos o f frugMoiitAtlotts, mist cpaetra o f e«ox{i«3-
fioAOotiol«flt-4«pOii<»t«Kiiio ichwt) end I t s Spaootnto (CI^WI) wsro 
dotemlned* Anolsrsig o f tlio nass speotra of (CLK^) and iCLXVl) 
sal>tt iutt l«t«« the neehimisiis proposed to a eonsidertthle extent* 
A oottparlscm of the »es» speotrost o f (<;i«Xiir) w i th those o f <XXKI) 
end (CXXVII) l e very Ins t rao t i ve* 
the wise speotrtia o f (CLW) * ( t i f « s) g«ve i ioieeuler i on peak 
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* 106 • 
• / • 3fa CM-CO tm^ 1**0^^)» «/« 35f {m/n mzMm^ti, «/« ^4 <^/« m^ 
iigoy, ii/^ « $43 (^/« ^s««3)i IE/« 339 (ii/« 3 4 ^ 6 ) I m/9 aao (i|^« 3?a«4a)i 
M/tt m% wt/i» 289« a^« ^Tf m/e a?9» V « 359^ ^/o 24?» ^/« 248» 
• /« 24it ]>/« 2i^* ^/« tiSf' « / • is.1 ema idvtr «ft«s i»0aii8# Ttm 
sp^ettim mttB ooucpioiioiis bjr tim Kba«iio« of fr«iiM(6tit Ion p»«M» «l 
«/« 33a (&I<^^o) m&& !«/« diS* 
fbtt frognent i«n »e«ic at i^e BtZ is ir«iT tii««ii0« aad aoourott 
aass mtiuiiiretteiit tlioirtd tli^t titig is oiiiiipdMd of tiro eittities of ttm 
(Sol^ a^e 39)* " 




n/o 3T2 (C2gB440) 
*• lOf ** 
fhe ttttologout ffagaent ton j | froa (jCPQt) reodily tost ring A 
m/e 318 
(SeHena 28) to |>rovide th* toni. Slaoo l ^ r « Is iko ratioaalt tmr 
a ®iallar UroaK down in the oaae of Itta im ^f no fragaiaiit fan |>o«k 
at m/e 318 vaa i^aarvad* 
fha lo$a of a aolaoala of atnrtono froa tlie laolaoiilar tis^ 
mar )>o alioim to oeour aoeording to sottaiia iO« 





Appurentlr this ^f^veiit ion origiiiai*tl tjgr ttie iosii of m 
iiol«0til« of wator fro« eiio too m/0 dfa (jgt ^39^44^)* ^^^ finds 
oitpport ^ a »«l««lo1>lo poaH At 336»8« I t i« porttnoiit to nonticni 
tiiot« uice otisot lootoaos (nxx) , (eiui9C)« Ccxxxzv) and (oiisrxx), 
<CtiW) did not show ons^  ioso of witer ttolooolo froa t^ »oiooaior 
imif wHeh ooggoot* 49iiit tho i»60iiiiiii«!i firo^osod in Sotieae i for 
tlie los9 of ««tor frosi tlie laotoeular ton of {tMM} i o oorroot to 
«Qiio e^toat* Analogous p3top&»a.l in t&o oase of {ChWf} would 
in^oltre tlie eleairimo of n irii^lio tyond uliiott i c not a j^reforrod 
ooiirso« for oxafaploi Solitno 4i» 
8o>iefl» .^ 4 i 
%h'i 
(Cl#W») 
• ^ - 0 
• ^ 
iM> 
4lp JLvp 8r Mll< 
A stidlar sttufitlim i« Utolf' to 1D« eiiodimtey^d ta i^e 1099 df 
nal&r Itros 1/0 3ta «ii<t tti«reford^ a nord eos^ldx a»o)iaiEti9a hm 
to iKi ]»ropo9eA tihic^ 90UI4 moi^ tt9 ol9«f«ig* 9t a Titirlio )»Qitil 





tli4i fragBioiit i«n peak a t m/e 3^ is alsd rery Intense ai»l 
I t i s formed hy the lees ef memn 42 frim tHe ten ii/e 3T2» m i s 
l e supported by a proraliteiit iMtaetable at 292«?« 1%iis iaii i ies 
tbat a aoleetile of Heteite i s los t froQ ttie ion m/e 37a(t^) ana th i s 
eon he shtrm aoeording to Seheiae 43« 
Seheme » 43 
V l t 
u 
<>•• 
- « • 
S " l 7 
m/e 3T2 a/e 330 (C^^ggO) 
e^ 269 (ion li, Sohese 27) 
m/e 329 
yi/e 287, 259 and ^41,, 
Ilieae iona repreaent the ioaa of the 8ide<«ohain (CgH-^-, 
aass i i3 ) fron the moleonlar ion» a/e 372 and i^e 394, respeetively* 
- lit •• 
TUd ion peak lat/e 217 ia « w«al: on* but oon easiljr tie sHowit 
to eriso froB a/* 359 by tbo loss ot a Icotone moleo«|0 (Soheae 44)« 
Sehesse •• 44 




Both tlto ion peaks are fair ly intense* fbeir foxmation 
can be rationalised aooor^ing to Scheme 45. 
Sohewe » 4S 
C«H, 
(CLXy) 
•» i is * 
-n-
I3i« «««« spaotm. df (Cl ,m)^* Crig. 0) guru m. l .«« l^ io« 
(ll^ i^ g«s0i«O)« m/n 4i$| in/a 414t i^ /e 399 (il«GH^e0a)t i^ /« a»3(il««CttgC0aB 
i^/e 984 ( « / « aaO-CHg)! •!/# :»3 ( i^« 898-<mgh «/© 3T0 (n /« 398^30), 
»/« dSS (ifi/a $tO-»G31^ )t mfe ^4 f «/« ^ 3 * ii/e 339» a/a 289, V « aSS, 
a/o 34Ty »/« i t 0 | i^e i09t ^ ^ lo««r mass poaks* fUe s^oetrua of 
(CLWX) i8 iK»i«{»loa9ss 1^ ^ « ai>««iiee of |i$«ics #t M»iS« M'Hii^ o and 
t!i« oorre«poniliiig i ^ ^ €»t ^ e d^« ^ 
Th« forsAiftmi of ttit* Ion eaa b« »Umm in t*o ^Iffer^nt 
wasrs* A ttolootit* of lee tea* can D« ^$0&t»ii ^ttu&r tvmi flio Qoeiat* 
fonottoa or tim ^ •olaotoiio mttXmty or froai liotti. Both iiio poasi* 































o ]- o 
t- o 
NT 
/^;!GUo:^u| » A ! ) P | d y 









a /« 41S 
1-
P8«iT n : 
i^/e 414 
l l /6 41@ 
Th« for««tl<ia of ill* loo • /« 419 ma& 414 d<i«» «iipport tlia f irst 
Appmmtty i^i» i0» As foraen w tim los» &t m. mmtmt^ 
group from ttte iioioetilar ttm for viiioii tii«r« t® a pmpet ratioitolv 
^00 
(ai.wf*) 
«/^ ^ ^ (^^3^0011^, 
fa ioQ tqr tile loss of oo9ti@ miA t^ tf3««lliiii}ati<m proosss or Dr 
tb« loss of irator iiolsottlo iroii ibo ton a/o 4ie» m4 In ttisss two 
proeossss ths strttotttrss of tlio rssttltsnt l<ms wilt i»« difforsat 
stnos vftttr Is sllmliitttsd w i f 3 and tt4 {»roo«ts«s^^« llo«sveir» 
thsrs Is no rsti<m«ls for l^i^olAeiitioUoit of vntsr ^olooiils frim 
tho loa m/e 4tG« 
» ti& ** 
V 
iffy i^ Q l0»a ^i ae^Uo 
•old urom itie isKile i^iiar 
It 
(B$r ^ 3 loss «f ipaler frds fUe 
iotti 1^ 9 lm& <g.*) m(t %*} ^m «ftpa&le of eje^tlag « 
omsposittoii a@ ^ 30^ 43^ f wHtoli iii4lio«te4 tlh&t t!i@ ion m/^ $fQ %» 
exotiidiiroli' foirmeS hv the loss of GO tr&m the ion o/o 398 fiod 
not also tiy tue loo« of o«{|fl«ito as was in Die ease of {Olf3S^ )« 
mts i s i]iidor»t«ailaa>lo sinoo aoittior Cg*) nor (^ * > i s Xiimty to 
split off a iaol@ool« of #^/loaoi osfooiallr aooomiag to tssoHatiisa 
proposod in Sobeme 49 <frost CUEtT)* lioss of CO fron tHo ion 
m/6 $9^ oan lio sftotMi ia a asitaer alroa^ ^osorilioA in so^eo 39* 
Siaoo tboro i s no ratioaals for tho losa of otbyloao and 
Scotoae trim tHo im s /s 3d@f (OC^ WI) iloos stot giirs fragi^nt ioo 
poaSe at «/• 323 as tUs oorrasponaiiig poak at s/o 030 of iGhJBtU 
This <A)sorvati<»t supports tbs itscdieisisw of tlio foraation of tu» 
ioQ p/o aao frott ichvr) as shom in Sotisao «3« 
emSt m/d 241* (4) (Soheii© 30) 0^ 11 Iw ratloniijlietd ettellf* 
«!t0iiii i^om ihe i<m m/9 $9B mmrding to seitewe 48* 
%^if 
t t /e 399 




'Cii/© ^S*»«g)t mf^ ^ f Cm/® 38S*4l©>t a/# ZMf «/# at3| • / » 34ff 
m/m t^§ m/ts t iO nud Mumt mmn p<s&&&* f t e f#«iimti€H(i »f t»o»d nf 
^ ^ ^ 4 i ^ 4 * '^^^ «I iatt t i i t i«g tite f i» i» l%i l i t f o f ^i« lo9« of df l i r t 
group frQ@ Hie 8i<itoe«tI@r tma* 
ISSTIIMW^LIHII I I IOSIS-







































<»f t{)0 «2>«o«raa entf 1« < i^riOtt»l3r forwsa ny tHe lost of a aolooute 




TirQ Maettontaisa iiare %9%n proimaad to aoooimt t^T Vm toaa 
of CO fro» %tm ton i^o 3SS (iMitaatablo at 33i>Csoti«mo m)* m» 
roaton for tipo postulatoa v i l l baooao olear irliilo dlaoiiaatiig the 
gotioala Of tlie i<m it/o 34T« 
,Mf>«.,r,„ai^  
• 4a9 *• 
'fcj) 
Vit 




^ — > 
^^^^:>^ 
^ 
Altentativet^t ^ « Ion m/^ dST can lit ah&m to oe t^tr in list 
fot loving a«iiii«r« 
^hf 
w» j l 2 0 <«• 
ThtB fre^ment ion p€ak m/0 34? i s ir«fr intenm «»d » str«nig 
swtmitiiblQ at i70*a stiggests this i i f^motf dtrootly £rott tbe ion 
m/0 $9?• mo frugiioiit ioti «i/« d3f (it* > is %09» liteoijr to giv« 
tbis hsnSriidarlKiii ttm oad Ibarefora i t» goiie«|gt hus beeit «ho«m to 







ftm tm a/c» a^ f mast originate 6it^e%ly tt9m ttie ton 
M/« 3S9 «« ioggosted last A pronlneat iKeto»tQ!ili» &t I.S8.S aail sui^ 
ffi piisstt>illty eon t»o rationftlieQft ooooridiiig to Sdli«iie 83« 
SOl^OM^ ^ 
S^IT SSt S**iT 
a/© S85 
(tsa.s) 
fli9 fragnent ion p««k at «/« 13$ was fotm^ to bo iicidt {Q> 
of tvo ontltloi wltiii ooaq>o»itioiti| <^ «(^ «M «QA ^d^li^ ^^  '^^ ^ c'atio 
of 2tl« The fomntloti of tbo ion of oonpoaltloa ^^^^ ««n o^ 
shown to orlM fro« tbo ion i^o 39T(a*) aeoording to noolmniM 
given in sotit«e 0d« 
laa » 
^mm n .M 
Cm') 
8j/« 35 T 
fbd fomatloii of ttiis ion tiao liedii suggosteA to oooiir 
^aoooriing to soboao 94* 
%"lT 
Kv 
^ ^ ^ ^ 
. . •««» .» 
<^ 
• - I I 
U 
( ! • ) 
» / • 395 
iS3 * 
fti« luiis Bpeetrvm of the ^ *laot<me iie^isrl «9ier (UPOdV)^ 
(rigt d) gf»rii aol06ittar t<iii peaH at i /e 434 ^^^7^49^4^ ^ ^ otl^r 
ft0«k« at m/m 410 (U-CS^}, m/d UQ iU-^^0)t •/• * ^ <it*«0)» 9/0 403 
(u^^m^cmm^U «/© sat ( i i - t tn ^*t asa C»i«iot)i ii/« aa i^ m/^ 331, 
«/« 394« la/* S03t i^d a3df ^/e 24ff « / • 2di| i^e SOTf a/a i ^ ^ 
«/e t03, a/a iS©, a^o t8 i C%j«4tOg>» a^a i d i , ay'* 9» ^Vt^gf 
i)aso paa^^f m/e f i and lavar aaaa paaSca» si»!ia af tiie saUaat 
fragmattt iaa |>aa^ « Haira Hean autigaatad to artaa aaaonlliii ta 
tofienes gfirea Ire lav* 
fiia 0tO<*«iatti|r 1 r^otq^ aaans ta l»a eaavaniantlir plaaad far 
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• iS4 ** 
itfc,lt.»iiffif..>J>m'!Slg^» 
liO»«_f| ^ f t ter flp«»^t!i0ji0l©eitl«r ii«ft_«fi» ^ mhmm i n tiro 
W9^M» nmmw%w% ta ^ « iii»«eiiiie of mm» »pmWA of apprt^riat© 
<l«tfit«rftt«i aaalognosy i t i s not |»i)8«itil0 to give nooomto 












th« is^tt^wnmUr^ w$iMm%w* envisageo «i© mlgmtlOB of n ^ «l«rdr0«eii 
to Ibd oart>i»i^l iX'oajp of tlie ostor fmiotioD i?itiiottt going tbroogii 
fbo ttoi^al tfoliaffof'tr roarrsiigoneiiii. ftii» &ii$»tio« «lxe two«sto|» 
72 
noturo of tbe Meliftffortr rearraagojtietit «tid oonsoQiioiioo of ouob 
ffi/o ,„ ,^^ ^ ,ft,rgQ).^ ^ftMm, ,7^HJ,I, 
^S^lT 
COOMc cmmm C0011« 
(LTnOTV**) 
^/O 400 
•• t26 * 
y^d «/# Mf JH^i^mjimmj}. 
tHe fraitteiit ton « / • 40a» «» esq^ eotod of issiliyl ••tort^ 
r«fliilt« 1^ lli« lo«« of netlidirl «roii|» fr«ii ttie {i(il«oal«r ionf 
or l td oqaivaloat* 
i l l l oooomt for tito toot m/0 375, «/o 381 3ii<t mf^ 3i?« re«^o«» 
tlvolf« 




-» i3T * 
•i * • 
•« • 
J 
41t«3r»atltrel3r| m/« 379 aiDisr lo«e dthsrloae to give |}i« loa s^e Hf* 
) 
378 
•4J ia-^ « / » 347 
ir/f 937 (ii^^T^, 
TIi« tatfl of mma 97 oon &• ft0i»o{iiit«d for lay tHo e«piilsion 
of C^jgOr CgiljOg fro» tho Boloottlar loa# exumlsion of C|Sij^ g 
unit Mon* to be rather d i f f i o i i l i and therefore a neohaaisa 
«• itss «• 
sliowlag the «J«eti<m of Cg^O^ t* tiding proptmm^ for tbt fomatifHt 
• m t 
(LXX%t^«) 
OCH 3 
Tho lost of «at« 99 o«ii b« ooisvtitiently vnown ity •Jaotios 
tb* iaoton« «ol«ty fro» th« «ol«oa%or ion a» depiotoA in SobtJio 60* 





p/,^  ^ p „(ii/^. J^^,r^^l' 
•0 f 




J 'm 330 
• / f i ^ ^ ,««^ ,ft^ <^  J^ l * 
tlk9 totwation of ilkost two tragmnt ions nar >»« raMeeiallsda 
lir tli9 Ids* nf «!)0 <iid«<-«tiftit} and p«rt of tue rtt i i 0 froA tn* 
eolfoalar ioa (SelieM 3i>» 




^ a/© 29$ 
COOM* €00110 
M/Q 006 (« /« ,40Q'>»i4Q)^ 
1%i3 f m p s ^ t i on eim be iOioini to iuri«« l ^ ttm lds« o f 




( ^ • ) 
• / • 366 
flM |^ ««k Hi • / « t®i t« ir«fy Intense em i t s #0ii9>i»#itiiyiii 
%i^if^a* Out of tEte i^ os«tt»i4i «ir« i>F «fil«!i ttiis toft a«r i»e 




ttie fomatlon ^i m* fr«p»itt Ion m/e 90 iCJ^^Q^t l»iui« peak) 
is ooatpatttila vlttt tiie {ir«««it9« of a ^«liiotoa# aoieir to Cl»SXXIV>ft 
I t s fomaftoo tia» Iwaii ]pr< 0^8«A aoeordittg to neaiiaiiiam in Soliava d4« 
COOitfo 
• JlaS •" 
Alternatively, thla loa (©/« 99} om ariso froa W/Q 34T, 
ra/o 3*7 e^ 9J 
1^© iBass> spectrum of Op-l»roi30-3-<»ar©*.'\-EiOiso3liolo9t-4a«^a-
4-Km© (LTTUlf J (Pig. 9) §«W0 a very waaSc aolooolar lou peafe 
a t ia/<j 4f9/4S0 (itlXCg^H^gOgOr) alon?, liltti otiier p&okB at o/o 
400/402 H-^gO), m/& 441/447 (o/o 4@0/4Q2-aig), «/« 331 (teVe 
49O/403*lr), ia/€ BlOim/e 4Qa/4d2*ailr), ai/e 303 (0/0 3aa-.ai3)» 
m/e 347/349 (n /^o 400/493-113), ra/o ^33/307 (n/e 347/349*t;ri2aUe0), 
«/« 347, m/o 233 (ta/e ^5 /307-J r ) , ®/e 333 (ja/© 3a5/3a7«.lUr) 
•nd lower nass pea'^s. Itio foraatlon of soae of tbe aalioat frug-
ttent ions %a» tjaen ;>ro;)Osodi in tUe followlag aoheaeg. 
«/^ *gQ/^»? (^-^tgOj. 
Th« lo«H af a vatar nolecul* fron ttia aiolaoular ion has 
boon f^ropoetd to invotva osygon of tho taotoaa noiaty and 3 








































o o CO 
'liiiWffiifiiiti iTOiiiIIIiiirMMTw 
m %$$ m 
Wti S IT 
''S'*4T 
8 tT V t T S"l? 
^ n ,.44S/,4<^ ? « ^ i ^ ^ / 4 ^ ^ ^ 3 ) , IS^ f^fft, ,,^ ,,,66 
|[^« 460/«(»3 
'.V m/9 *^s/Wi 
- 134 -
- B r 
""Htlf la/o ^ 1 
la/e 4@0/4@a 
ffl/€> 347/.149 ( n / e 4@0/463»n^K^y) > 
3/e 330 






a/e 460/462 ii/e 347/349 
%m * 






Tbia iiydrooortioti fragnoiit ioa peolc 1« fa t r l f isti^ oog otul 
l t » goiMsta eta Ha «iio«it aooording to Sohtrno 70, 
• t i l f i * 
VlT 
^.Um l /o 847 
• 130 * 
¥ti09« tiiro ion pdak« ore «««% aei4 eonpatit i le mim tite l a s t 
<if Br cad ^ r t res|>«<» t imely friMi ^ e lo i t s^« $0$/$&f ( t * ) * 
f i le »a)»8 ftpAotr^H o f 4<«i'ao«tox;roikolost<^««ii'»0-K»ie (Cixrx) 
(Ftg* 10) $are molo^ttlor Ana p^ak a t ^ /o 443. (^^0^40^3^ ^ ^ 
oth«r ««ll@tit ton {»<i«le« n t «l^« 4S7 (MM:H«)t ^ /o 434 (it«€g&>t 
i3/« 414 <M*CO)* m/» 400 <li&«d p««lE| !^«42| <^27^44^a^* ^ ® ^^^ (t i«43)i 
HM^A $m Cl!'»44)t «/e ^«2 <]H/« 400*693)« m/0 384 W 6 399«-C{l3>» 
»/« ^ 3 C«l/« 400-^j|0)f n/® 3fa (»/« 4O0«OO>y ni/ t 389t " / • 3®*» 
«/« 3S7» a/e 3S4, ii|/» 300 («/« 333«113>t m/0 Uf^ «/« 33$ «»d 
tower aaes |»eiitc«« 
f l i t s fr«gneiit ion oWloii9l|r r e s a i t t Hjr «ii« loss o f a 
noloonle o f li»t«iio t r os m» aolooulor t<mm Sisoo t!i« aoetato 
group a t 04 hm no Iti^raneit a t tbo v l o l o a l oarboetf 03 aad C9t l i t i s 
mtiat give r l a a to t!ie loss o f a ice tent aolooitio r a t t o r tHait to 
ttie loss o f aost lo aoia* f l io loss of ASsg 43 I t si^iKHrtsa W a 








l i /« 400 
04 • 
P/f ^Itf («"^0)^ 
^^^f:^ tin 
• * * M ^ * 
13i« friigveiit loa ^/e 390 al«o «igr««« v i m t^e ioss <»f 
««l@Gtild of a««ti« mi4 irom tlt« ttoleouler l«ii« As wmmUtumA 
earllor* tlie 4o(««oetatG tids Ad ^drog^n «t tlio vioinal oarbon 
aloisg and tberofora» aaoording t9 tba aoae^tad miattaiii9m« aaatia 
aoiiS «aa not t)e ejeetad tir il»i«^Ualiiatlaii, Mtartia«lira],jr| t^e 
ff*ag«taiit ion «/e 400 oaa lose a noleenie of vator hy i»3 or |,y4«» 
alltslnaiioa process mfl liiareforo «%o latter jpossititlltr lias 
tieen taKea lata aeooutit CSolia«e 13h 
Fs^lf!' 
tOB 
i^e 400 J a 882 
me fragntnt imt m/& 072 em be alto«ii to 1M toraiet} i>|r tut 
!<!•• df fi »dle«iil« i»f GO frdii tim ion ^/« 4(M) onA alto tcr t^ i> lot* 
of A m9leout« df li«t«iio trem tii9 ioa I / G 41.4* Both %h6»9 poa«l«» 
M i i f t « 8 er« supported lir iB&t«9titiii9s «% 345*9 moA 334»a9» r0»* 
^,?^eWr,r.,TI 
«/» at a («/» 400 '^<Ql. 
01! 
ffl/® 4CK> 




(345. 9 jr 
i^ /o 373 
'"/^  9T i^«/«^ ^^^rGih'S^^h 
(dd4.&e> 
C«2 - « 





• 140 ^ 
Seir«i»al |>o««ii1»tliti«9 •x i« l for the f^rmU*>n of Vtm 
frognont ion i^« 354# mmmly m/& AW^ e^s^ COCait i|^ © 38»-CCr «n« 
l>tit onlir tlia l a t t «i0fitloite« m^ fin^a support Hr « otttatti^U at 
33d .d anil ttier«f<Mr« lic« licon giir«i> aoro ii«iglil;«f#« m/€ $f2 oaa 
6^ 60% • aolootile «f wmUr fey 1»3 or i,4*©U«tiifttl©a pro<»«»8 or 
Dottt*As an tlla0tr«ticnk» i«4««ltaitnatio» Is given in Beiiimw& fll» 
fe^it S^lT 
te") 
W9 • 334 
a£g.JiU%8%i^* 
ni« foraatiott of t i i i * brdroowrb^m tr«g««iit ion o«ii bo 
«lio«fii oooordtng to sotioae «»7d» 




mfe 414 ^ ^ 
4jMH«t|MfP8ll lMMkl^ 
f^jle 





•111*1 i iomwitni i^ 
0il« 
« / • 41S, ff/ft adS CM/« 4t«<30>« mi% 383 ( « / • 39d«CM^>« i^ /'^  ^ 0 
(«/» 999«II^0H a / * 370 {mjm d^^CO), a|/« d&it »/d W& {m/% BfO^-m^h 
a/« 949, »/« 341 <«/• a7(M^0) | Hi/A $m$ m/^ S89 i i i /« di3*i l3>t 
«/« 34? and tiftirar aii«9 p^alw* 
t%0 fr«giieat i(m p«ttle» m% • / • 4i<l (tf«4^^(^0}9 « / • 398 
(la/* 4t6«€«|a) «aid « / • 3T0 («/# 396«C!0> ««ii Dd rftU«iaI&t»d 
•oeordliii to ji0fliii9ilMit a«ioril»*A for icxs^l) ma tiboroforo hais^ o 
not iweii dotoflt»«d lioro. 
86 < 
f S V 
izv w)yi 
ct^e- IFe" 
















CD •^^  
ff/f ,#? Wf ,^^^mh 
fbB Ids* of wmmm 39 from tli@ inn w/e 393 &0rr$»9<tziit« to 
tt/« 009 mOi 1M9 ootil4 t)@ tnt&rpmioA m iafoSvis^ t»^ Iii9« of 




f l i i * fafagttent ioii oaa «rl«o •Itbwr W tti« to«a of €flO 
fro« «/» STO or CO froM i|/e asd or Igr 6ot& IIM» prooost««* fue 
lo«« of tt fonsfl group froa m/% 3tO owi ti« sliotHi «• in SoUoae tT 
« 143 •• 
I t ean t»e amv^t^en^tf tliowsi. to h^ i<wwm€ trim tlk« i<»ii 
^^ S^ IT 
* l f 





«/ff ^ ^ fiiyd w/f ^ r <i%^ f mrW fnd. ff/f J^T;l^j|t* 
C^l T 'a"iT r 
-CglljyCnwCflg 
^ »/e 237 
« / • 398 
a/« 896 
Tlie tfm «/e 257 oould ai»o aifls* tir ^le 1<>A6 <>^  tbo sl^^ohfitii 
fro* m/e 3T0» ^ 
l^e WWII sptotrcm of 0/3*4i^rox3r'*4««^toi3rolioIe«i«*4««ti* 
d«^ Nt0 CC!l<XX) (Fig« 12) i«y« BO aol^oiitAr imi peak nt « / • 4&a 
(e.JI^O^> l>itt signifleaiit p««]&« war* o!>«ft7ir«d at • / » 4ie (biuMi 
pdfilc, .li«4a)» ii/« 303 ^a/0 419^^0) i la/d 383 Ca/« a9d«0H )^« 
m/e 330 in/e 3dd«^ gO)« a/« atO {mfe aOS^ca), • / « 285 (Ve 3^«iia>f 
la/e 247 Odd loner aiats p«iile8» fhe tim s»o^ ^^ "s/* ^^^ 1» v^xT 
Intenso (toaod i^Hr) In tills ooiio in ralation to (cxiars) eaA {CXM} 
and IM9 ftirtHer «tipport«d t%i& oool aeetafto aototr ta (CLII)* > 







nio frtgaeitt ii»t ^/o 3$^ I^ 09»il»l3^  ari««» Dy tHo lot* 
&^mm mtOi C9«a frost tHo ion »/o 416, «• tlioro t« ao r«Uoaale 























A:^!SU3:^u| a A i ^ e i ^ y 
JiM, 
m/9 U t 
• / • 
mb.j^ 
•/• 416 m/9 a4t 
Tli« flUMS •pttotma of 8f6p-di1irAr«X9r-«A^-'*Metoa3r-4<K»jm* 
A«lioiBO*4f0C<-«holottten-3*on« (CUX) ( f tg . 19) c«r« aoleealar ton 
p«ak at ^/« 493 (<3a9R4g<>(|) folto«»d hy some of tlio •Igatfiooiit 














O O ^ 
,„Hio ?, :? 
nc^ 
<u o 





V . • " in/, *88^30). ^ . 398 W . « M ^ ) , «/« » 3 ( i ^ . a99Ma,). 
f9/t 3T0 (f^/e 308«K;0)f ^/d 3*3f wj^ 338 f «/« 347 «tid lover liftis 
polal; of vl»« msd Hie iiQoiiiiiii»st of fraiaeattftUfta ^re &lgli2|r 
•peOiilatlif« in iKifure* 
f/ft,.i^f, (»!s<la^Ml^ 
fUt lo«8 Of a fiolooalo of kxstetio Inv'olvlng ttio «Qot«to 
fwiotton if«9 oji^oolod fro» (cucx). ttto uliiomAto | i09«it i i l i^ of 
t ^ fcotoae lo#o Hoo also tooon ooii9taer«a (Soii@iio @3> wtaXeU mm^mitt 
doos not find oii|ii»ort froa further tiiit oa^oolod aode of frogMoalo-* 
%im of tlio roaa l t^ t fto» {^^ )• 
" . ^= as . 
'^T 











fho i«m «/G 43a |0 o<»q»atil>I« nitli t%% lots of a ttol€>otilo of 
miter trtm th» t&a m/@ 490* As ^ero or« f^ srse t^ aro3@rl ftmotlons 
present in ftie ton la/o 4$0t «iir of ttiesi oooii! Us lost in the for« 
of witer* ^ ma illvmtratKm 4s,o<« i^srojQrl group utm ^oii sliowni 
to l>o e|eoto<l fr<Hi ttis ion m/e 490 (a** > tbotigH tliero is ao 
sopporting liistiflofttioii for saott « proposal (Se!ie«s 64)* 
H04> 
( • • • ) 
•/? 490 
S«iT 
Jf"*^  «3a 
It 
fUtt lOM of unotlidr «ol«otil« of vatert froia «/# 430, v l l l 
aoeoust for tte« i<m n/o 414» wiiioii oa ttibMQiteitt loss of ojorgen 
« l t l ^tvo file Ion m/0 393 CSolie«o 88)* 
,^#<!>a<l„ -*„ Iff, 
V ^ 1 7 
4 o 4i4 
«0 
(ft' . 1 ) 398 
fhe forsatloa of tiii« frogvent loa oait 1N> sboiiii bf tHo 
lots of 00 frott th% iQit n/o 31^, AltomaUvolrt lots of a nolooule 
of CO^ fro« t!i0 ton » / • 4i4 iiaar lead to tti« ion i^o 370 (Sobeaif 88)* 
m^m, T m 








flit* lQrdr<»o«rboii fr«g«8iit Ion air t»« »tioim to iiri«» #ttIior 





a/» 393 »/« S(4T 
^8^1 T %\7' 
^ 
* t ) 
« / • 370 
yxt'aaiMBNfAt. 
•• $3% *» 
All »«lti{i£ points aro tmetMrreeted* X«r« apeolr« vmro 
d«t«railiidd in K@r «lt}i a PerlEtii-^liier 297 fp@ofropt&ot<Mot«r» 
;f.«»r* •fteotra vare det«rffiin<»4[ In O0$i« da m Voriao ^60 or 
iTAiOO speotfonettr with tits «s tli« IntemaS stattd«rd* u.ir, 
8pdetr« ver« d»temlnetf in ^$&«tiiiiioi with n B«QiGtana IHI spec-
trophotometer, fiauis )!}|>etrtrA vera adastir^ ci in aa lysi !fs«*d aiuia 
ftpeotrooGter nsing a <lir»oi insartitm sa i^plo inl6t «}^ 8teta* 
fiotiitio»s «ar« ^etersiiidd in oblorofoi^ ai* '^in I«3r#r eiir<Hiftti>«> 
gr^liio iiiat08 nera prepared fraiB siiioa g«i 0 «»id tpro^^d wittt 
aqueous peroHliiri^ solution iSOSU i4,g^t petrolotm rafara to 
a fraotifm of %*p* 60«€0^» N«««r« iralcwa «r« gtvon in pTpm (awsinglatt Owdoiililat* dd«9<toat>Iot of a donblatt t«triplatt 
brttbroedy aotamaltlplat oeatrad at, aaoiKiiaresolirad ntiltiplet 
oantrad at), l«r« valitas fure given in wT^ (ittatrong* »aii«<liii»f 
wowaakf i>r»broad| ahaatioaltiarK 
afcc.Io.o,.o,«,«..^.»>. 
f^eatily puriflad tiiioayl otilorido (79 al) ima gradaalljr 
addad to eholestarol (ioo g^  at roo® teaparatttra* A vicorooa 
ifoaotion aasuad «itli tti«> avolution of gaaeous prodtiota* When 
tlio raaation slaokonad tHa ttixtnra waa gGntl9r tiaatad at a 
toaporatnra of $0-60^ on a «atar batu for i tioar« and tlian 
poured into ornatied ioe«^atar fsixtnra «it& atirrins* flm 
rallow solid tlitts obtaittod vaa filtarad tmder anotion and 
vaalied aairaral tlaaa with water and air"-driad» Raory'ataliiaa** 
tioa froa aoatona gai^ a 3jWilorootiolast«^<*eno (94 §U <••»* 
99-9«** (reporttd^^ M.p* de-97**)* i t gara positive Bailatain 
test and a yellow eolour witii tatr«tiitroiia^ono in oiilorofor«* 
f0 e is©ll stirred isij^iire of a/Wlil®roefeol©«t«<#-«n© 
(iSI s)» glftoial ooetio aeid Cso nl) sua fmaing nitr te aeid 
(2$ ml) at to i^^ ernttard tjelow 2il^ » vas c»M6<l eodltas n i t r i te 
(a«i g) gva^ttattsr mror a pavtoA of a Itoitro. Mter tm o&mplet^ 
&<l<iitlQa of sodttssi tittrit«» tUd oi^tttra «6@ otirroU for % iio«tr 
«<ifo« Iea«<eool@a orater (300 al ) im» 0^a# i^d tlia yalloi^ali 
aotid t!tist aatiaratodf was fi ltora^ ati<3 air«»ari«d» {laefjratalli** 
satioii ivtm metutmal jdl^ ldc i^l t%a Snairetf proAimt as atadtes 
(StS g) , m*p^ 45t-»4S3® <r©|iort«a^* ®,p, iS3**)# 
to a sal!iti<ai ©r 3^©!ilar<iwSMiitr©ciiol©st*<i*«an© (12 «) 
ia vara glaalal aeotta aeid (340 a l ) , aino dtiat (34 g) itas a t^fad 
graiSaallr in sstatl {larttoaa w£tli aliaictiig* f&e »aa|>anaii«i was 
liaateiS fnder raflax for 4 botira aad vator (2S nt) was addaa at 
ragalar intervato auring tlie ooora® of Haating* fiia not aalfatloa 
was poarad into iQa<-watar mlaettira* 1 ^ orgoaia sat tor was 
eirtraetoa with ati^ar aad tHa attieraal aolutiaa was waaltad wltti 
watari aoditM biearlioQata solatiim (iOjl) em wator md 4jtie4 
m^r anlirdroas soditai salpbata. evaporation of tha soivant 
fumtsfeiad (CXUXI) as an oi l wliioli was evy»tmiUm9<i from 
aetfianol (8.5 g ) , a«p# 128-i3»** (raportefl**^ a.p^ iaft**)« 
«»a ««tli«Eiioll<» iiotaali (73 « l | contoliitQg 3*7 $ of B:oa) w*t lie«ttil 
iiiid«r refloar for t tioiir «a4 the r«soiioii iiijrttar» mis poured into 
vat#i*» t t HAS «3rtr«et«d ifitti. otti^r noA ttio «tti0r«al solotifui 
««• W«8!M& Hi til «<it<»ri dilute ti^rdrootilorio fto&d mid viiier «eid 
drtot! orer ^it^rdroiui aodiini tfilptiAt** ii««ov*i of ttie «otir«itt 
iri@l(lo4 tho o f^oloieetoiio (CIDCIX) irtilob vftt roeiTstellisod iroM 
aotlbttool C^** i ) i •.?« 90*07® (roforfttd^^ s*p» 07**)* 
3(^ S«<i^ oto«aoC««liol«»t«(i«e«oiie (exxil)(i«0 g) ««• boated 
under reftitx vttli hf^rohrtmlo «otd CikSS alf 481&) tti Aootooe 
(9 s i ) for ebOttt 0 taonre* Bioet of tlie eolireiit w«s resoled 
tinder redooed preeeiire «ad tlie reel due vac dilated vitjti vAter 
(10 »!)• A eoltd ttitie obtained warn reorsretalUsed froa jeetiianol 
to i^ve tUe Uroiioketone (CXXXVXo.S §)» »•!». iae-»i87**(re|>orted^ 
M.|>* 123^) I 1^  Hex, 4710 o»^*, M.w.r* T S*9lir (Br«C3*#t l | • a$ a«t 
axielt So^)* * . 
Vlodo«r<«»oho1^ei^ ^HI-one (cxxy 1 i. 
3Sf(*<:relo**9o<«olioUetfta«^ »<Mio (CXIII)Cl»7 g) ««• dieftoived 
In iUolai eoetie aoid (25 «1) and treated tvith lirdriodlo ««id 
(9 o2)« ttt« tartild soliitiim «• • side olear t>|^  addifloo of 
«tiier» lli« «lxtiir« w«a kept at room twp^tmtwt* ttm m iiours 
and tlieii t t WM pmirta into l«e«^o«t«4 ««ter iai(S •xtritot^d 
vith dtnor* fH* «tii*r«ia 1.«isr«r «a» w«iii«d vltli «al«rt #o^im 
!iidiir1>oiiet« •0liiU<m (9 #) «eid tintAXf «&tli vAter and tliriwd 
All iMtitDtt vac otT«t»llt««^ <^ <»ii MctH^aol to gtT« tHe iodoleot«n* 
fo 8 iolntitm Of tti« icAtime (0IXII)C4«0 s> ia eiiloi'ofosm 
(50 si ) «»• iia<l«a ft oniorofoifm golittioia of poriio»«oio iioi4 
(TS »lf Z,n aolo •^til'Tfeiteiit) and A fow orrstftl* of |»«to1.Dwiio«> 
•Qlplioiito ftoid and ftio roftetioa ot^sttiro ic«pt at roo« to8q;>orfttftr« 
for ?2 tioitrs* f!i« roftotloti uttjctisr* wm poured into orimtiwd 
too<^*tftr alxturo «ad oxtrftotod ultb litrgo oaieooss of ottinr* 
Ttio otli«r«al oxtrftot wm vasHed anoooMlirely vitu »at«r| sodlM 
Moarbonftto aoiutioa (8 %} and imt«r» i»id ^iod mmt anliyciroiia 
•odliM aalphata* 8oaor*l of tii« daaal^ant W f i l trft l ioa aad 
tfia soivant mdar radoead praaatira gaffa m o i l (4«0 g) uliii^ 
vaa ehroaatograpliad orar ailioa gat (iOO gf aaoti fraotion of 
39 »i iraa takaii)» Klotioo vlth Ugiit patroiaiia«^tiiar (4 i i ) 
gaira (€^»rfI) viiioii «aa raorjratalliaad fros light patrolatu 
10-81 m-
0 « ^ l » 0 * 8 3 Cot i ior ttdtliQrl i»rot€»i9>« 
me e}itoroiEet«ii« (C2CXIZ2> (2*0 £> was taroattd «lti i 
ettlorofors soiitMon of |»ey|i«iitBOl<i Aeid Ca*s «ol« e^tiiTAleat) 
md « f0w eiTatals of |»-toli»iiiosolplioii&e acid for de boura and 
tlui reaotlon sixture was |)0!ir«<! tato ioo-N$ooIe4 w«l«r «ad 
•xtr«tot«d vitii otiivr* Tiio organio lares' VCMI ipaaii«a witti vatar 
aodttia bioarbofiata aolittioa (990 md f iaal l r vitti «atdr and 
(triad orar aohrdraaa soditia anlpnata^ Ranoval of tita aoli^aat 
tcva a aeai»aoiid (1«6S g) aiiieti vaa oliroiiatograptiad m%t 
aiUea gal <40 g| aaoli fraetion of 20 Hi waa «akaa)« filaUoa 
vitli Ugtit patrolatta-atbar <4ti} gava tHa aaoo aoid (O^OO^h 
raarratalliaad froa light i»atrolatui (90 mg)^ a»p« ioft^f 
C^J^ • iO«** (rouadi Ct Titadf H , i o a o . C^^^^gCl raquiraa 
Ct n , ^ | Ht tOfOl 1^ aax* 3200*3*00(lirHM# COM)t a«80(w), 
2560(ir)(G0^)» i t i O ( a ) , lT20(all){<22P3>f 1040(ll) « • * * C-<JO-). 
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T 
mrttittr «itttioii vlt l i l iglit |»«troleiia««titer ( i i i ) £»r« 
tli« laetoiit {CltXlX)i rcoryatall&i^d ttm^ tight ii«trol«iai (400 «g) 
»«p« i«f«4e9**t £"o< J ^ ^ • 80** (roQQdl C» f3#88| H , iO»8«, 
O^I^^^Oj^Cl r«QUire» Cf T4«0d| 8 , iQ*8S^>(p<l»itiV« B ^ i l i t e t n 
t»»t) , j> wm^ if32 ©»** (SSf^)« »*»«rt i a.Tbr (03-ti » | • Wm\ 
«xl«l proieiir^« 4*12 distort«a tr iplet ( i protoat ii9orit»«i}|« 
to oa«^ )p a«4 ao (ig-cfa-co^-), o.d4 (Oio-Mf)t ©•68 (ci3-ai«), 
0«9y 0«8a («tlier n t^tg'S |»rotoa«>, 
me «»eo a0i<S Cc?0CII)(80 »g) vns tr«ttted vitli on eso^s* 
<if 0tti@ro«t «oltitii»t of <Si«eo(ie i^fin« and after iisaal «oric iip of 
tlio i^aotion fidLsttCfo an o i l (oa 80 vig) vaa obtataad* I t «ai 
dtiromatiHirapliod o^«r atlloa gal (i«7 §$ aaob frootion of $ m\ 
was tatcan)* etaatof titim I t ^ t patroieaafNitiiar iSii> gafo tlio 
aatar (cimaci)| raaxystalUaad troa llgbt patrojietitt (30 mg)^ 
«*|i« lT8-i80® (foondti C| T1.8| 0 , iO.Ol, C^ gK^ ^OgCI r»(|ttiras 
Ot n«8 | f l , i O U ^ t 2) aaae. 3420 (-<0H>, tT24 (eatar oarHoii^Dt 
iaWt i040 «a** {«C0*)» 
ft 
Coiivaratoa of tha ahlorolaotena ^cxxix) to tHa aaao^aoidCCJPCXI^ . 
The ohlorolaotooa (C3CXXX)(100 ag> waa diasoivad in ligHt 
p«troteaa«atlifr alvtiira and aitaaad to atand orar a OOIOMI of 
aiiioa t a l (a»S g) for i hoar, elation (aaoh fraction of io at 
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{C%XM)iiQ m} oxrstallised from Hght p«troIett»i ii«p» aiul 
iBixsa n«p* l09«toe^ (t,l«o« and i«r« i<l«at|««l mtli tHe «09<i« 
mi& ifitXM) oiitaJLtied •arl&er)* 
eml alooH&l C@ ml) «od codiitn a^fal (i»S g) was aiSdaS vitte 
thaitiiig WQr a pewloa of i /a Hour* TIMI reaotioxi aixture mam 
&@pt «ar« tw 3 tiotart antr mbeii all ttio aetal was dtaaolv^ait i t 
wtm eoolod and traatail villi ii^&Tomidri^ mi A* t9i« orgaiito 
aatertal was extraata^ wltii atHar tmA tHo atHareal «<iltitl«iii 
«a«lie<l witli vateri aoditigi i^ iaariianate solatloa (B%) and finally 
wltn vatar mA drta<l of^r antirdrotta aodtvm anlpliata* . 8««oval 
of tlia aolY«fit» mtfar rodnoad praaaora gave an oil {mo mgi 
irhioli was ebroMatograi^ baa ovar aitioa gal ($*0 g}« elation 
<aooti fraotioa of iO ait «aa takaa) nitti tigbt fiatroleuii«*atbar 
(4ii a»d an) gacira (X?aa>» otyataliisaa friM light i^trolaoci 
(90 «g)« ••p. ann fii»i« »#P»** i4f»148^f Co^J^ • as** 
(rooodl 0, 90 ,3 t | H, i i»69* Calea« for Cg^^^O^i C, S0»JI3i 
!I« ii«8iifi)(t,l«o* aad i«r« i<!antioal with an aatHeatio aa^Ia)^^. 
m #ilt#rdal •olation of «6« i«etoii0 (CJP(II)(i»0 g) «aa 
•dd«d <lropiils» to a «tirr«a •tttrf^r of UAia^ (l«0 g) in dry «tli*r 
(sa «!) • thtt r«a<iUoit aixtnra ims •Urr«d fojr «l>«ts« i3 tiours* 
Hio ««oos» of tti« bjr^Hde «a« aooonpotetf tijr tti« gradaftl m&iHiUvm 
Of ool^ ottirlftoetttto««tlier atnttiroy followoA l»r ootd, at Into 
9iilpltiirie 40id» ftto ottior |»li««« vai •«|^ia'otod and vtunlsod ultli 
imttip and driad ovar aah^droas aodliia sulpitata* Aa o i i (Q«8S g) 
«at i^tataad on avaporatloa of tlia aolYont vtiion mtm e%vtm&%9*» 
I. 
graphed orar atlloa gal (28 g)* Elation (aaoli fraotioo of i@ m% 
wm iatdn) aitH light ^etrolaoa^athar Citi) g«ra (exi»li)(dO0 «g), 
raoiTstalliaBd from light patroletaai a«^« and oixad ffi«p«^ 
13T-139® (ikgattva Bailataia teat) | C"^ J^ • *!^ ** (Fomidi 
Ct f9«90| By iS«a« Oalod* for ^JSI^ ^Q^^^* ^* ^®» t^ ^f 313«3^ } 
(t«l*o» and i»r» idaatloal vtth aa aathontio aa^plo) « 
fha broMokatona (axxZV}(i»0 g) waa traatad «ith a 
ohlorofora aolotlon of parhaaaoio aoid (a*8 aola a^ttivalaiit) 
for 96 houra* Aftar tiaual nark of tha raaatlon ntxtora^ an 
oi l waa ohtaioad ahioh «aa eiyatalliaad froai aathanol to giro 
tha hro«o«>laotona (CXXXIV}» raorrftalliaad froa tha aaaa aolvant 
(3S0 m)f «•?• it«* (p09iuv« B«iis««tii t«««h C^J^ • 40** 
Hie l>roiiQlao«e»i« (OXIXiyXaoa «g) ve« d$8«<ilir«d ta bet 
a^ l iil«»(^0l (to Ml) and SQ I^UM aetnl Ci«0 g) iva» «d4e<l ndlb 
9tlrriiig m& tHe oiartoro was lc«pt wmm for 8 lieiirs* Xt wmm 
ponrea into aoidiltod vfttcr tmA «actr«Mit#d «ltli efli«r» TiiQ 
ethereal Iflgrer «as wasbe^ l iHltti wutibtf aodiim liiearlicMiat* «olii«» 
tion (891) and finallr «it& water* 4ft«r asiaal worie u^ of ttio 
ethereal aolntlos an oi l (230 sg) was olttaiaed iMoli upas oluro« 
natograpliad ovar ailioa gal (7*0 g}« Sliiti<»i (aaoli fraotioa 
of iO «1 waf takaa> with iigHt patroleua et&ar (iti> gava ttia iacton< 
(xxn) , mip.and aijotd »*p.** 147*148** (t.1.0* aad i*r# idaatieal 
with an aathaittio aa^pla) • 
fha Ba^rar^filligtr Ojtidation of 3^«ioito*s^<pohola«taa^w»^a 
(CXXffy. 3|B->lodo^*o»a«-B^oao-5<**chola»tan>7Mma Icxx&lJ. 
A Kixtoro of tha iodokatona (cx3(y)(a»0 g) in ohloro* 
for* (iO iiDp ahlorofora ao.ltitlon of parbaaaoio aoid (a*5 sola 
aqtilTalant and a faw oryotala of |»*toliiaaaaalphoaio aoid waa 
Kapt at roo« toaparatura for 09 hoora* (A violat oolour 
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a«T0i<i|)«d during ttt« eour** of th* reaotKm)* 7li« ttlxtur* was 
90tir«<S Into io«^oot«s cmter «rt<l •irtr<HSt«4 wltJi ttlMr* flt« 
OTgaalo |i!ias« v«« im9li«d i^th init;«r« soatoa liioarlc»<mat« soliaUoxt 
(9^)fdiliit6 •odlvw ttiiddiilptiat* toliiUoii aad ttnclly vltli vatar 
and 4ti^^ tmttirdrous sodtiui «iil|>}tata« fteaorat «f t&f soliriMSt 
g«v« an o i l Ci»95 £> uliidti iraa oHronatograptead «VGf ail ioa gal 
(S0 $>« Blttttan Caaoti ftraoti^ af 30 »1 naa takait) nitli l igut 
patrataiM atlier < i3 i i | g«va tbo iaaolaatdDa <ca:iC^S) n&ioft vaa 
raefTatailisa€ fros UgHt ^atrolautt (i«a g)f «•?* i5«*tsts^l 
/""^J^l® • «<*** (poaitiira Oailataiii toatXPouadt C, 6 i , 3 | 
If, a*^« ^2^^45031 rai)titraa 6* «i*30| H, 0«83#)i 2^  «ax* 
fHa iodalaatona (Cinoarx) (300 «g) a ^ radaaatf aitli aodioa^ 
aayl atoatiol. Aftar uauat wart op of the raaetioa n^xtara aa 
daaaritiad aarliar* tha taofona (xsxx){n «g)» Gi«p« aad aijMd 
«»1>«*^  14T-148* waa obtaiaad, 
3 A>gydra«r<.«o<^ 6 ^ HlibreaioolieU«taaa. 
To a aolatioa of ahoUatarat (i4 g) in altiar <100 • ! ) 
vaa addad gradaally tha broaina aolotion (9»e t i « iOO K I of 
giaoial aaatio aeid oaataining i,0 g of aattydrout aodina nootata)* 
fiM ttdtid thus otetiiiiied ««• fllteraA t»td«i* •ttotioii «^a i»a»li»4 
wieii <ioia el^eTHioeUo aold iiixtar« (3t?)* ^ « tfri«4 dii)roMt<l« 
{i6 g) urns fdtma tii ti«r« it*p« iia»Si4^ (report9«l^^ ii*p« ai4*^ >» 
wa« CQolftd i4> 0<»S^ * 1%e saspoQffioit was stirred t9r 5 niatttsit 
and J^ ime** rftafont C@H otironiir onldi ao »1) was graditftllr added 
with stirring t i l l a tsrovn oolour persisted aad tdsa th« i^xturs 
was allawed to rsnaia at tliis tasiperature for 3d iiiauto»« 
tator (200 »t) was addad and ^ o dibroaolcotoaa was fiitorod 
aader suotioa, wastiod «ltli watsr m%4 itothanoX and air«Nlri«d 
(9.0 g ) , s,p» T3*tS® (raportad^** «*p# f3-fll**)» 
f;hoifis^« '^:ffi^ «»;b<»^« 
To a solittioa of 8<td|3«dibroai«oliolastaQ»3«oiie (©•O g) 
in attisr (100 «1) was addad flaoiat aoatio aoid (3*9 nl)« 
Zino dast (T«8 g) was then addad ia snail portions dariag 
30 ainatss with aoatinuoas sbaking* Aftsr ttis oos|>iata addition* 
tlia atharaal solntion oontaining siae dost was filtarad» wastisd 
with watar* sodioa hioarhonaU solution {$%) and watar and driad 
orar anhjrdroixs sodiaa stilphata* Raaoral of tho solvant prwridad 
an o i l whioh was orystallisad troa aathanol (3,3 g) a.p* i36*i37^ 
(rsportad * m^p^ tS9^}* 
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To Q 8tlrr«d solution oif oiiolo«t*S'^ a«»3«>ono (5 g) in 
bonsene Cao atl) ««k8 added aootlo Rold (30 a l ) and orystals of 
l e ^ totraaioetate (d«4 g)» file nlxttire wa9 slig;titly warned 
and ttion altoved to stand at room tefi{ierature for 12 houra* 
Cold water was added to the roaotlon Mjcture and tho mljiture 
wa0 oxtraoted with ettior. Tba etbareal solution waa waahod 
witti water eoveral timoa and dried met? enhydroua sodium 
aulphato* Heooval of the eolvont under reduced preaaiiro gat^ e a 
0otld whlob was reorsrataillsed from ethanol to glire 4K<-MgLoeto]iy« 
efiol©9t-0-©n»3-oae (CJC)pri)(2*S g ) , m^p^ ISS** (reported®^ m,p^ 
'157«161**>I xi aaif* If40 (CHg-CO-O), 1T10 (CaO) and ia i5 oai"'^(0-^>| 
N,M«r, a 5»83 ffio (3 protonaf CHg-<JOO-C «^§ end C •^iayUo protonj, 
2,43 «o (a protona$ H^ C2 CO-), B^aSs (3 protonat C|i« CO-***), 
1 . ^ (ClO-«0), 0.T5 (C13-^e), 0.86 and 0*95 iotbor memyl 
protons)I 8S* 443 (Cg^H^gOg), 
Reaction of #<«»aoetoayetiQle»t>^«en.*3^tte (CXSari) wltti nertoenaoli^ 
aoldt 3-^ydroyyeholefta-g.g..^en-^»->one iCWlDt S >c4epoityHK><r 
aceto»y»c>4-oholeetan*3-one (G^ l ) i 6P'4lydrosy^>aoetoxyotioi<^«t-' 
4-en»a»one (GUI) and 8.6MltiydrQacy^a«<«acet03iy'H'*oaw*A-4ioao*a<^ 
oholeetan^aMiBe ^CUi:), 
** Pelwg eautwolfir eencentratloa of perbenaolo «e^d. 
A wlarture of 4o<racetoxyoholeat-^<^n-3»one (CXXyi)(4,0 «{ 
• •p , 186°), ohlorofora (15 wl), ohlorofora aolutlon of perbensiolo 
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odd (23 olf 1 aole oqiilvaloiit)^ end a f«w exrstals of p* 
toluenesalptiimio aoid was alloifott to stana a t room teoperatare 
for S6 hours* The reaotion mixture was then poured onto crushed 
loe, and esrtraoted with ether, the ethereal solution was 
washed with water« sodium biearbonate solution (lOf() and finally 
with water and dried ovar anhydrous sodium sulphate* Bemtrral 
of the solvents under reduood pressure provided o seiai solid 
(4.0 g) tfhieh was ohroisatographed i^er s i l ioa gel (80 gf each 
fraction ot 20 ml was taken)* The eluates frora l ight petroleius 
(fractions i«€) did not provide anr product* fhe eluates froa 
light petroleum-ether (20ti) provided three different ooi^ounds 
in the following sefjuence* 
Fractions (10-32) provided 3-hrdroaQrcholesta-2t5'-dien-
4"-one (Cl«VII)| recrystall ized fron methanol (100 oig),in.p* 1^^* 
M* 399 (Cg-yS^gOg)(Pound* C, 80*9Sf H, 10.65* Calcd. for C^^E^^O^, 
C, Sl*3St n, 10,55^) X Qax 267 nm and 300 niii» L^ aax 3300 (0H)» 
1665 (C«C*C»0)* i640» 1610 (CaC) and 1190 o*"^ (C-0)* N,m.r# 
^7*01 mo ( l proton; C6<4I), 6»16s ( i proton} C3-*0H{ exohangeable 
with deuteriuii)y 6*01 dd ( l proton; G2-4I), 2*41 ao (2 protons; 
C^ilg)* 2.10 so (2 protons; Ci-JIg), 1.61 (ClO-Me), 0.71 (C13-*le), 
0.85 and 0.93 (other methyl protons). 
Fractions (35-44) provided 5,6i<-epoay»4<<racot03ty«5<-
oholestan*3*one (CXLI), reorystallissed from methanol (400 ag) , 
a*p* 162^« highest mass peak at m/e 416 {U'^B^oCsO) ^  (Founds 
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C, T5»63l 8 , lO.Of. ^30*^46^4 requi res C, 7 5 » ^ | H, 10,0'ii) 
O^^J^ • 140**f ^ wair. 1T35 (O-jOjI-CRg), 1T20 (C«0), 1330 ( C ^ ) 
and 8T0 CB"^ (tpojur groi:^), U.ia.r* d 5»68s ( l protoaj CA-g) 
d«i8d[ ( i protosf Cd^Ht <y » 4 S s ) ! 2*S3 so (2 protonsf 03«^»)t 
2 a 2 8 (3 protonai OTgCOO), 1.39 (ClO-^o), 0.60 (C13-^e)t 0*85 
an^ 0.93 (other netbi^l protons)* 
Praotlons (48-^3) provides d^«4iydroxy<-4»Aoet03iy«oltole8t* 
4-HSII-3-CHIO (CLII) r e o r f s t a l U e e d tro© l igh t petroteosi (300 vs%\% 
a*p* 160®J highest iiase poele a t o/o 416 (H-Cflg-iCaOXPoiMidi 
C, t 5 , 7 3 | n , 10.33. Cggll^ QO^ requi res C, T5.08| a , 10*04i») 
C ^ J ^ * *<*^ **f ^ a«!t* 245 »». l!^  fflftXf 3430 (OH), 1765 
(Ctse«*0-!^<*£fRg), 1688 (C»G-C?qO), 16f0 (€l»C««0>* 1^23 oa (j^«»otato). 
tf.ffl*r* ^ 4«89 ne (1 proton$ G6«§} t 4 « 7 Ilss)t 2*58 »o (3 protonsf 
C3-^2 ona <m| the peeSt Miolitlshea on addit ion o t Bg**^ 3.318 
(3 protoasi CilgCOO), l.SO (ClO-Me), 0.76 (C13-MQ) , 0,93 and 
0.89 (other ne th r l p ro tone) . 
Further e lu t lon with e ther t ethor'-ohlorofom (111) 
provided tm Ineeparahle n lx ture (--^SOO ng) . 
B. tlglng 2.S »olar ooncentratlon o r perhengolo aold . 
A Mlarture of 4><^acetoxyohole8t*-S<»en«»3-on« (C?CWt)(3«3 g | 
• • p . 156®), chlorotoni (10 «1) , chlorotor« aoltttlon of perhenaolo 
aold (35 sly 2.5 nole eqolTalent) and a few or^^etala of 
p-tolnenesulphonlo acid was allowed to stand at room tanperatura 
for 144 hours* THe raaotlon odxttiro was then poured onto erustied 
tee end oxtroeted with ottior. The etberaai la^or wa« washed with 
water« eodiua bioarbonate dolutlon (iO0> and floally with water 
and dried over anhsrdrons eodiua sulphate* Reitoval of the solvents 
provided a seal solid (2«S g) as the single ent i ty n^loh was 
ehromatographed over si 11 on gol (50 g | each fraotion of 35 ml was 
taken)* fh% eluates from l i ^ t petroleua did not provide any 
prodnot* The eltiates frois l ight petrolotiai and other (lOtl) 
' provided 5i©fiH31hydrosyHta<<»aeet03iy-4<N>jra-AHhoso-®p<?-oholo»tan-' 
3-*ono iChlX) as a single produot reorystalllzed fro^ l ight 
petrotenm <1,S g ) | a*p. 3 ^ ^ | M**" 492 (C^^^gO^)(Foundi C, 70.33t 
H, 0,9Tf C^Qn^^% requires C, T0*t3| H, 9*t6$J) jr<J^ • 1^ 0**S 
hm^ 3^3br (on), 1140 (CHg-^-O), 1T22 (-O-CO-C*), 1223 em*"* 
(0~0)« N«ii*r* h S.Ols ( l proton, C4a-«II), 4*23 no ( l protoni 
C6<*llj t | w T H«), 2*53 mo (3 protonsf 03-^g), a#2Ss (3 protonsf 
CfgCOO), 1.S6 (ClO-Me), 0*f3 (C13-6le), 0*83 and 0*93 (other 
nethyl protons)* 
A^etylatlon of <lr-hyaro«y«-4»aoet03cyohole8t'^«ea«»3*one ( c m ) t 
4*6 P»diaoetoxyohoiest-4«>#n»3"^)ne (CLItI)» 
6 P-4lydroxy-<4«-aee toxy oholes t-HI-en- (CLIlXiOO wg) 
was dissolved In pyridine (5 ml), Aoetlo anhydride (a wl) 
was added to the solution and It was allowed to stand at roow 
testporature f^r IS hours. Tb$ reaction mixttiro xtas ttieti 
lyour^a into ioo-oooled water, «xtraotod idtti ettiert washed 
with soditi9i hloarboneto solatloa (10^> and water and dried 
oror aahydrotts soditin sulphate* Eesoval of the solvent protrided 
4,8P-^iac©t03syeholest*4-©n-3-one (CWII) irtiloh was orjrstallt^ad 
frotn l ight potroiettsi (80 aig), »»p* 146^ (Foundt C» 74»04t 
H» 0, l j ^Q^^% reguires C> 74.4| a , 9«o:5)| A «»«»• S4T na^ 
i) sax, iT6S {CaC-0-<J-»)^  1T40 (OlgCOO-), 1685 (C«C-C«©), iOtO 
Cc»C«-9-)t i330t 1225 (C«4>). Il«a«r. A 6*2 ac ( l proton; C6*ll>, 
3,51 no (3 protonsj CS^^g)* 2«3s (3 protonst -o-CO-<Ki^), s.Og 
(3 prot<»is» -0-.CO*CH«), 1»48 (CiO-Mo), 0,T5 (Ci3«eile), 0.01 
and 0«83 (other fBethjri protons). 
Atteoptod laoaerigfttlcm og 4'^oet03iyoholo«t«5'-en«»3*'<me CCJDiyi) 
4^AootosQ^ohole0t«5»en*3«>ono (CXtVl)itOO ag) was dissolved 
in alcohol (sO a l h Oacallc acid (10 s^^ was added to tbs reao* 
tlon Gdxtaro €aid heated under ref lus for Z hours, fh© solvont 
was renoved tmder reduced pressure and the solid mass so ohtalned 
was dissolved in ether» washed with water* sodiuw bicarbonate 
solution (5%) and again with water and dried imhydrous sodiua 
sulphate. itenoval~of the solvent gave a solid which was 
reorystalllKod frow ethanol to give the unreaoted ketone {OKWfl} 
(80 Mg), . . p . « d . i „ < . . p . 15.-Me». 
•• 16? •• 
3(^hlorooliolo9t'-S-©n© ClO#0 g) was itiasolvetl In war« 
aagyl alcohol (230 a t ) md dO<Siii» listai (30*0 g) WAS ftdHetf to 
the solution «lth oontinaous s t i r r ing over a period of 8 botirs* 
The roaetlon Ma^tnre wa« w^rosd oooasionnlljr during tiie ooutrse 
of reaction In order to keep the eodinan aetal dissolving a t a 
good r a t e . When a l l tbe'eodlofi netal xg&s disaolvod ttio reaction 
ta^xturo wao poured into water» acidified with hirdroofilorlo acid 
and allowed to atand overnight* A wiilte oryetalllne aolld «ae 
obtained «lilc!i was f i l tered imder suction aad wastied tttorouglilsr 
«ltlt water and dried* Crretal l lsat lon of the orade nater la l 
from acetone gave the desired compound in cubes (?*0 g)i m*p^ 94^ 
(reported m.p. 89»S*01»2**)» 
I t gave a yellow colour with tetranltrotiethane hut a 
negative Belleteln teet* 
S-^eto-?iAG'H3oeoeholo»tan«'i^*M>arhoayllo acld> 
Cholost--9"ene (6*5 g) was disaolved In glacial acetic 
add (350 Hi) a t a teaporature of T5**. A solution of chroislufi 
trioxide (8*0 g) In S0€ acetic acid was i^ded with continuous 
s t i r r ing ever a period of 2 hoars* Upon cosipletlon of the 
addltlont the Mixture was s t i r red for an additional period of 
a hours at 70-75*''• The excess of chronic a d d was destroyed 
• 1«^ * 
lay ttie addition of attiiafiol (io al) and th« BOlvmht renoirod t^ 
tflatlllatioft tmder rodaood prtgsure* 1%e residue «a« extraoled 
tbrioe vttli 500 ttl portions of etbor^ tlte co«biieied ethereal ' 
eottttion «ae waelied witb vater and lliea eartraoted mith four 
iOO »1 fiortioas of S^ todlitia hydroaride eolation* lltie allcaline 
ejrtraet was aeldified witu dilute liydroototorio aoid and tbe 
liberated orfaiiie aoid vat entraoted witb ether* Ttte etboreal 
eolutioit wae washed ndth water and dried ov^ er aimydrotts eodiim 
sulphate* Eemoral of the solvent under reduced pressure provided 
th. «>,»-«>l<l (3.0 «) . . n^«^rr,t»Xn,^U O i l" . T^ io«.U«r 
of the seeo<-aoid was estahliahed hy i t s eonverslon to aetbyl 
ester »,p* 103-104** (reported ai.p* i02*> * 
g*03ra'4l*h08toohele»t'»4*ett*T*»oue JGhVf). 
5«.gslo*9»6-*8eooehole8tflai«e<»earl>oiylio aoid^(i*0 g> and 
freshljr dist i l led aeetio luahjrdride (43 «!} were iBi3n»d and the 
Mixture heated under reflux for 2 hours* It was allowed to 
attain the room temperature and freshly fused sodiun aoetate 
(oa 70 aig) added and heating ooatinued for mi additional period 
of 4 hours* The aoetle anhydride was reaoved hy dist i l lat ion 
under reduced pressure and the residue extraoted with ether* 
The ethereal solution was washed with waterf sodiun hioarboiiate 
solution (5lO and again with water and dried over anhydrous 
«o<llu» flutpHate* Reaoval of tli« aestooaot and ttio solvent 
prwldeA Ml o i l which mtm lioatod with methanol to aoatrojr any 
aootlo anhydride s t i l l prasont. im» reeoltant o i l (^-^i.O g) 
ohroaatographed oirar a s i l ioa gal (ao«0 g) ooluna* Blutioa 
with l ight patrolewa-ether (iOii) providod the eaol laotone 
(Cl«K )^ whieh was Qfystallized tram l ight petroleim. fhe 
orrstallissed aQaiple of enol laotono (CLWXiSO w%) had a m*p% 
t3-04** (jp«port©d * »«p« 03-94®) • 
f^Aeo^03areholowt'.{l-^ne> 
A Mixture of eholosterol (90«0 g>| pyridine (79 MI) and 
freshly d i s t i l l ed aoetio anhydride (90 nl) was heated on a water 
hath for two hoarst A l ight hrown solution was obtained i^ioh 
after allowing to eoot a t roon tenperature* was poored onto 
erushod iee««water Mixture with st irr ing* A whits prsoipi tate 
was ohtainedf irtiieh was f i l tered imder stiotioat washed with 
water and a i r dried* The ortide acetate on reorystal l isat ion 
froa Mietone gstve the pure acetate (48.0 g) as nsedleSf tt«p« 
114-ii5** (reported^® n.p* 115**) • 
- ito -
To a nel l s t i rred aixtur« of 3(Woetoxyoliole8t-*9««a« 
{27.0 g) CKad gliMQtat ae«tlo aoKI (390 ml) a volution of obroiiltw 
trlosEi^ft (i8»0 g) in 99^ aootio acid <50 nl) was added over a 
period of twm bours and the mijrtare was »0liitain«d at a ten|iera-
tar« ot SS-eo° ttrooghoat. Aftoi-.oo^>l.te oddlUon. ttt. . I s t o r . 
was ntlrred for a» additional two boturs a t tbe saoa tes^^eraturo* 
fbo exoead of obroffiie aoid vaa destroyed by the addition ot 
aetbanol (IS nl) and tben aoetio aoid (200 a l ) was re»oirad by 
d i s t i l l a t ion under redaoed pressure, fbe reaaining liquid was 
diluted witb water (id lal) and allowed to stand in tbe oold tor 
la botirs. fhe ©rystalUno a^aoetoxyobolest-S-en-T-one ihxtf) 
separated as plates* ims reaoved by f i l t ra t ion nader suction 
and wasbed witb 304 ace t i e aoid^S.O g) a,p« iSa-i5S^* Several 
orystat i isat ion fro© etbanol gave tbe prodnot «.p« 161-163** 
(reported^® a«p, 16*®). 
fbe f i l t r a t e was diluted witb SO^ laetbyl aloohol-water 
(3S a l ) t seeded witb a saaple of tbo seoo«-aoid fund placed in tbe 
refrigerator for a period of i6»12 days» fbe seoo«-aoid| wblob 
orystallised oat as a tbiote green oolonred aass» was f i l tered 
tinder saotion and wasbed witb tSS aoetio aoid (90 al)» fbe 
erude aater ia l (6«0 g) nelted a t i i6«l i9^ . Tbe reorystal l lsed 
sai^le Of tbe seoo-aoid (5.0 g) f r o . aetbanol bad a a .p . 128*id0<' 
(reported a«p« ia7«*i89^)« 
(UO g) «id fr«9lily d i t t i t l « d ao«tlo oQ^drid^ (^ & ml) imre 
olxed «it<S ^ e nt^rtore h«at«d tm&Bt retlwe for 2 lioiir«« I t warn 
Allowed to attftla tbe roes toaperaturo mk& ^eshlsr f<t8«d aodiita 
«<»t«t0 Cea 70 «g) aditod «»il haatlag oomioited for an i^dl tlonat 
partod of 4 lioars« fHa aoatlo entur^rlda naa reaorad by d la t t^ 
l la t lon tmdar radtioad proaaiira and tba raaidua oxtraotad nitti 
ether* fbe etiieraat solution «raa wkatiad al t t i water aoditia 
M oar bona ta aolatlon S^ «id agala wttli water cad dried m^r 
aatijrdreua aodloa anlptiate* fieaoval of tiie deaiooant m^^ the 
aolirent provided an o i l wntott waa tieatod witti nettiaaol to daatror 
any aoetio aniQrdridQ s t i l l i^rasant* fhe resultant o i l ('^i^o g | 
waa obroaatf^raplied oirer a a i l ioa gel <30*0 g> eolum* 81ution 
with l ight patrolatiei««^ar ( iO i i ) proridad the anol laotona 
(cynrxXaso i^) aa noo-oryatallisahla glaaay Material* (fliC 
hoaogenaotta and ideatioal with antheatio aaa^ile)*^ 
a i^AoatOMf'^'B-'forfl«tf*03ca«g l^ *eholeatan^y^»one l^XXfl^X \ . 
To a aoltttion of 3^aeatoigroholaat«S"*en«>7«one (ttiaor) 
(9«0 g) itt ohlorofora (iO a l ) waa added a freahljr prepared 
ohlorofora aolntion of perbeasoio aoid Ca.4 aole equivalent) 
and a few oryatala of p«toltteneaulph<Miio aoid« After allowing 
tti« r««otion «dxttir« to stand at rooa t«a|^«ratur« for «@ hotirst 
i t «aa p9ar«d into i««-^mt»r Mixture* 1%o organio |»rodttot waa 
$artraot«<! «ltli ather (30 ml x #) aad ttia atlieraai aolutioa naa 
waatead witu vatar^ sodiua bioarttoaata aalaticm (iO itl«» a )^ 
and vater and dried onrar antijrdroua aodiiia aalpliata. After tba 
rana^al of tha aolvanti an oi l (oa 3*i «) vaa obtained wbion 
waa o!iroaatogra{»}ied oiror t i t ioa gal C^ 81 aaoti fraetiiHi of 
m ml iraa tatan)* fbe alaataa froa iigbt patroieami light 
patrolauii-benaana (2fi) and ligbt {»etroleti»«>atliar <iOii) 
(fraotiona i«iO) gara no prodaat» rurtbar eintion «ith light 
petrolaaa-atliar (Sti and 0tt) (fraotiona ii*»20> gave tba atarting 
trotima (ttKF)* Fnrtber alaataa froa l igbi patroiaast^atltar (i i i> 
(fraotiona Si-23) ganra a aolid (lao «g) «*p» i40-»i44^« itaor^a-
talliaation of tha aolid froo ligbt patrolaoai gara sl^ ootoaQf"* 
5-fora f^l-4l«ojra-«P*oboloetan'"T*«<mo (LXXVlIt) «i*p, i4d* (reported m.p 
146^)(positive Fahling«« taatf t«l*o« in ligbt petrolaua-ather'-
aathanol (iOilsi) gare a aingla apot* 
6i^roaooholeft«-4«an*3«ona (Lioagl). 
A aixtura of 5o(^ 6^«>dibroaoeiioleataa<»3«-ona (7«5 g ) | 
Methanol (iSO Ml) and anbydroua pataaaiooi aoatata (a«T9 g> 
vaa baatad tmdar reflux for 2 baura. The aolveat «aa reaoyad 
fay dist i l lation under raduoed praaaure and ^ e reaidua vaa 
axtraoted aitb ether* The ethereal aoiutlon waa vasbed nitb 
•» ITS *• 
vattr imiS ari«a W%T wiliardroa* sodtim sulptiate* nenovat of 
tli« e@tY«iit getra 6/^ «!>rosiootiole8t«4«0ii«'3H»ie iUXXSIt) t%» va o i l 
union «»• oiT»t«lUe«d tro« Hotiiiiiiol {3»S g) M#p« i3a f (roportod^^ 
6^roi!>o>.3«oxft^A«ito«oehole«t^a«oa*4*ono (LX)CXIXI) mH 
m K r^*oWf jnetnyl offtoir ^ifyxpyX, 
To a solttttaw of 0^«bro»ooiiol«»t-4-<-eii-3-<aio (hKXSll} 
(7*0 g> ttt otilorofora (39 mt) wa* adOad a obloroforit aoiation of 
perlieiisolo aold* fiie reaoftioa aljctora was Kapt In dark for 6 da^a 
aa<3 Htm aolvoiit »a« ronoirod Djr d&atillaUon mider reauoad praasiira* 
090^1 woric lip of tlio raaldua afforded an oi l (7«9 g) vtitoii msm 
ohro»aiogr«ptMd ovar ail ioa gal (i20 gXoaoli fraetion of as Hi 
waa takan)* eiuUon wttli ligtit petroleiim^ottiar (asiXtraetloAf 
iO^lS) g«nro a aolid iiliioit vaa oryatalllsod froa aotteoiiol to giv» 
6-^ H»roao*3«<ixa-A«iioaiooliolaat<«4aHin«>SM>no CLXKXZIX) (230 aig) 
• •p . l««-l0T^(poiltlira Bailataln taat) Creportad^^ ii«p. idT-idS**). 
l<^rtliar alutloo with ligtit potrolaitn*-atlier (aiiXfraotioaa 
i7'»35) gava anotkor aolld ahioh waa ov^stalUaad fro* light 
patrolemi to giva ttaa "^  -laotoaa amtixyl aatar ihXXUV)(&oo «g> 
• •p , 152*183** (raportad^^ a.p, i$3«lS4^), 
• iT4 -
file taa«« «|>eotra wen** ««asiir»d os an ASI MS<^ 9 aass 
speotroMter at 70 oV QSIIDS e <llr«ot iasortlozi t«etuii(itie «t 
souree t«Bp«Fatt»*« of about SOO'^ C* flio ooonratt wm»w aoftauro* 
•eat inf»re r6lattT« to fragveat ifms of iieptaoosiiflaorotrlliatFl** 
fmiao At tt roaolving power of 15«O0O» 
fii« value {«/«) of tite fregiieat ioaa frosi Tariout ooitpoitaiSe 
are tatiiilatea l>olov« fbe valixoa in pareathotia mtn ttio relative 
atiaaaanee (it) of t!ie poakSf vltti reapool to liaae peals taken aa 
t005^ aad tHe o<»ip09itic»i of fragneat ians as 4eter«lae<l hy 
aoeitrato uasa neaaareaeat* 
•^>«03C^ «8«t^ oii<i<:^ «'isiiolf a t«n«7*oae (XXH) t 
3T4 (2| Cg0K^ 0<*)i 3SO (1.6), ^ 0 (4*6)f 356 (3*8)» 8*1 (i»3)p 
533 (3,a>, 33i (UB)t S80 (3*8), 3i0 (ad»ih UB (iOOf Cgj^ggO), 
3iT (f), 806 (a»S)t 303 (8»4), 2S9 (i.S), U9B (3.S| O^^g^), 
347 (2*9), 349 (i), 319 Ci,8>, 316 (1*3), 178 (6.4), 167 (3*3)f 
163 (4a6>, 193 (3.8), 149 (3«3), 13S (7), 131 (6), 113 (8), 
109 (7.4), 108 (6), 107 (9«6), OS (17^9), 81 (16»9), 79 (s), 
69 (19.7), 67 (13), 87 (l3«8), SS (37«3}, 43 (31*1), 41 (19, ( .0). 
^ 4<mioro'»6«-oxa-8''»< i^Mi«^7^hol^ «tan«»7*oa^ (OXXIX) > 
M* 436/436 (10.5| O^^^^O^ClU m/e 431/433 (3»6ll .3) , 
418/430 (3*8ll*8), 408/410 (dll«3| C^ K^^ O 01), 403 (7.9) , 
401 (36*3| Cj^^jOj), 400 (l7.8f C^^^Oj^), 373 (7 ,9) , 819(a6,3), 
318 (lOOf Caj^ 38<>)t 817 (11.3), 307 (3.7) , 306 (3 .7) , ^ 8 (4 .3) , 
303 (3,8) , 391 (6.38), 863 (11.3), 363 (49| C^^^U 847 (6.38), 
- its *-
245 (S .0 ) , tm ( f*8) , if© (T,S)t ITS (0#t ) , ItO (T.ft), 10T( l3 , t ) , 
163 (8 , t )g t e i (6*a), 453 (16) , ISl Cl3 . f ) | 149 {S.T), 14T (6,2)» 
139 (10)» 136 ( IS ) , tm (SO), 133 ( i d ) , 133 (13)» 133 ( l2*S) , 131 
(83«©), 11« ( t 3 . f ) , 110 ( 8 , 3 ) , 10» (I6»a), 1<« ( » 3 . f ) , lOf (33.?) 
106 (16»3), Of ( i a . » ) i n {%ta)f 96 (58 .8) , 04 (3t*6) , 93 (6S.8) 
n (31»i6) , S3 (36) , 83 (iT*S), 81 (81«26), SO (8*3), Td (31.36) , 
Tl (33«6), TO ( 8 . 3 ) , 69 (40«3), 6? (40) , 6f (46*3), 66 (13 .6 ) , 
66 (78 .8 ) , 63 (13«6), 43 (68 . r ) , 41 (6l)« 
3A^ro!iw>-»6.»oaca .^4io»il«^^^cttol0ftt«a«>7*Kffle (CX^Xty) ^  
M*' 480/483 (8#8t8t8t %'fi4,^^^^)§ n/« 465/46T ( 3 l 2 ) , 
463/464 iUnUn$ 463/484 (6*8t6»85 %Q^4a^^j^^>$ *08 (36) , 
401 ( t 8 | Cat®45®3^» * ^ ^^* ®8t^44^3^» ^® (^.S) , 833 ( 6 ) , 
373 (16) , 373 ( 6 , 6 ) , 319 (8*8), 318 im ^s^as^^t 383 ( lO), 
363 (40 | C^^3^), 261 (17 ) | 347 (13 .3) , 203 ( 8 . 6 ) , 301 (6«S), 
193 ( 7 ) , 191 ( 6 ) , 179 ( 7 ) , 177 (6»8), 167 (iO), 163 ( 8 . 6 ) , 
161 ( 6 . 8 ) , 163 (10) , 168 ( l 3 ) , 149 (33) , 147 (13) , 138 (18 .7 ) , 
136 (10) , 136 (33) , 133 (18 .7 ) , 133 (17) , 133 (17 | , 131 (37«3)» 
119 (17) , 109 (40) , 108 (47) , 107 (44 .8 ) , 105 ( l 8 , 7 ) , 97 (17) , 
98 (13) , 95 (86) , 94 (67*8), 93 (73 .1 ) , 91 (36) , 83 (34) , 
83 (34) , 81 (71 .4) , 80 (17) , 79 (46) , 77 (16) , 71 (89) , 69(69.6) , 
67 (71 .4) , 67 (69 .7) , 86 (lOO), 48 (89) , 41 (69) . 
«• i f © •^^ 
It* 400 (tst Cg^B^^Sg), • / • ass (3a)» sea (29,4t c^^^^o)! 
$n (37«0| <$3^440)9 359 Cie)» ^ 7 C9«e)» dSS {8«4>t 3^4 C4*8>» 
34$ («)» 344 C8«4)» 339 ( 6 , t | , S t l Caa)« 330 ( i««8) , 330 (6«l.)9 
dt9 (0^6), mM (3S*4| C^gH^O)! Si t (8«4)y 303 ( i i ) | 380 ($«d>y 
38T (8*4) , 373 C5>» 301 (4,8)« 300 (gi«i)« 230 CS«8>, 343 (f*3)» 
347 C30K MO C8.4}i 34S (37«0)» 331 (6*4)* Uf (d«0)i 319 (0)» 
177 C8«4)| tn (8»4)» 103 Cl4«4)» 101 (9*0^ 154 (14«4)« 193Cl0}» 
193 Cl8)9 149 (13)« 147 (l0«8)t 139 0 3 » 3 | , 133 (30)» 131 (8«4>t 
134 (30«4)y 133 (I4«4)t 103 (9*4) t 131 (i^.3)» 130 (7*3)* 119 
(9«6)» 113 (43«3>* 111 C81*0)t tW ifZ^ 190 (34)^ 108 (13«3>* 
107 (43)» 106 (9«0)p 103 (23*8h 97 (30*4), 96 (14«4)« n ( ^ ) » 
94 (34>» 93 C92«S)» 93 (7«3)» 91 (39)« 83 (S6 ,4) , 83 (13) , 
81 (03 .6 ) , 79 (43)t 71 (37*6), 69 (48) , 67 (49) , 97 (99) , 
99 (90) , 93 (16) , 43 (lOO), 41 (81*6>« 
6*0»A«o^<moehdl8at^»«n>7^»oag (GLXy). 
M* 400 (19.31 Cg^^^Ojj), «/• 389 (9), 373 (37), 
373 (93«6), 397 (39^3), 399 (9), 304 (13«6), 343 (9*4), 
939 (7.3), 331 (18), 330 (70«3)« 339 (10*3), 3S9 (9), 387 (9), 
379 (9), 399 (13.9), 347 (Sl.O), 349 (13.0), 841 (l6«3), 
317 (10»6>, 319 (9), 193 (10,8), 19l (7.3), 190 (0,9), 187 (9«4)« 
177 (14,4), 179 (14,4), 164 (9,4), 163 (l6,3), 161 (lO,8), 
•• 4TT •* 
tsd (9)» isa Cai«e)f 
tot (4e.8)» 106 C^*2), 98 (t0«8)« 9T (9a«4>i 95 C70«6}| 
03 (8f»6)| 9* (a t ) , 83 <3t), 91 (88,4)t t9 (St*©), t t ( l8) t 
t i (so«d)» 69 C s^#a)» 6t (50«4)» St C0d>, 0$ {%mi, 43 C9t*a)p 
41 ( t9 .a) . 
• I.T8 •» 
t 
M* 4t8/«80 iUlf$ Og^^gOgSr), m/t 460/493 ( 2 . 8 l 8 a > t 
44S/44t ( l t 4 ) t 383 ( 9 a ) * ^ 1 C«*i>t 380 (9 .1 ) * ddt C4*3)« 
ses (d.8>» mn (a«8)» a«f/a4& C0«di3.9h ass <2*i)» $m/aof 
<a*8l3fd)| 29t ( 2 a ) > 270 (S««|« 367 (4«9) | 346 (6.d)» 347 (34«6>» 
346 (6«e^» 336 (3.8}» 336 <7)« 316 (2»8), ZU ( ^ . 9 | | 3 i3 C4,3l» 3i& 
(3^8), 166 ( 4 , 6 ) | 19i (3*6), i07 (4«d)i 166 <4«3)i 163 (2«6)» 
176 (4»9>, 176 (13*3), 174 (13»6)» 173 ( l 3 « 6 ) | 173 (6.3)» 
171 (6,4)f 166 (3«S)« 166 (S^d)* 163 (4«0)» 161 (16*3), 160Cl6i2)» 
189 <14), 186 (7)t 167 (6.3)# 188 ( 4 . 6 ) , 149 (8*6), 148 (3,6)» 
147 ( l l«3)» 146 (8«6), 148 C8«6)» 144 ( l 0*6 ) , £44 ( 4 . 8 ) , 143(6*3)* 
143 (3«8)t 141 (4,3)» 137 (6«6), 136 (36.6)» 138 (16*1)* 134 ( 8 a ) » 
133 ( t 6 , l ) f 133 (4«9)» 131 (6«3)» 160 C4«3), 130 ( 7 ) , 136 (8*6), 
139 (3«6), 134 (4«3)t 133 ( 6 . 3 ) , 133 ( l3*3) i 131 ( I8 ,4) t 130(3*8), 
119 (6*4), 116 (3*8), 117 ( 7 ) , 116 (3*8), 118 (8*6), 111 (6*6), 
110 ( s a ) , 109 (14*7), tm (8*6) , 107 (10*6), 106 (4,2)^ l ( » ( l l * 3 ) , 
97 ( 9 a ) * 96 ( 4 a ) » 98 (37*1), 94 (8*6), 93 (16*9), 63 (3*8), 
91 (18*4), 68 (4*3), 63 (18*4), 83 (lOO), 81 ( 8 0 . 4 ) , 80 (lOO), 
79 (88*8), 77 (7 ) , 71 (16 .8 ) , 69 (33*4), 68 (3*8), 67 (16*1), 
66 (3*8), 87 (30*1), 68 (38) , 83 (8*6), 43 («f*7) , 41 (38)* 
m iSO « 
4^«.Ae#t<«yetiiiie«t^*iift*a>^ft iCWfth 
«* 442 (01 e^iP^^^h « / • *2f (0 .60) , 4S4 Cl), 414 (*)# 
40i (80»3)» 400 (tOO)» 390 {B)$ $9$ (6*6)^ 389 ( 4 . 3 ) r ^^ (0)t 
38$ (4)^ 383 (ta)f 3t3 ( n 9 ) » 369 (3)» 307 (3*e)« 338 (3)» 
^ T (9)t ^ S (1*3>« 3S4 (a«3)t 2H (3.3)« 209 <9f0)t aOi (3«t)« 
348 (3)« 347 ( t i a ) » 24i (3*3}» 030 (5*0), 337 (4)^ aOS (a^3)« 
303 <3«0)t i93 (3)t 180 (3 ,3) t i « t (3»6)» 185 {3#«)« 177 (3) i 
175 (7*6)» 174 C8)t 173 ( « ) , 171 C3)» 103 C4)# 101 (7.3)f 
100 CS«3>« 130 (7«3)» 188 (3)» 187 (3 ,0) t 188 (s l f 183 (3«3)» 
183 (4*0)i 149 ( 7 . 6 ) , 147 (l3,d)« 148 C7*8)» 143 (3)» 140 ( ia«8) , 
130 (4*9)t 138 (8 ,8)t 180 (9)» 138 ( ie)» 134 (8)« 133 Cia«3)9 
131 Cia*e)f 130 iZ)f n9 <3«3)f 138 C3*0)t 184 (7*0)t 133 <0t3>t 
133 {10*8>« 131 (13.8)> 130 (4}» 119 ( l0«8) , 117 (8)> 111 (S)t 
109 Cl3«3)t 108 ( 8 . 3 ) , 107 (l8>» 100 (4«8), 105 (l2«8)« 97 (0)« 
n (34)t 94 (4,3)» 93 (l8>t 91 ( l l«3) t 88 (2«3}« 83 ( l l ) i 
82 ( 3 ) , 81 (81 .3) , 80 (3.8)» 79 (13) , 77 ( 4 . 8 ) , 71 (12 .3) , 
80 (I7)t 87 (I8 .0) t 80 (8)« 89 (3 .8)t 88 <2)» 87 (27«8)t 86 <4), 
89 (28)» 83 <4)t 48 (9,8)« 43 (38)» 41 (27) . 
5 ^ eo^tto3iyr4^acetoxy*«8o^^li0l«iHa3H«*3*onf JemJl)* 
11^  (not ohmwvm^}f m/% 418 ( 8 . 8 ) , 418 ( 4 . 9 ) , 400 (8 .8) t 
4.4)» 398 (74;4) , 883 (13 .4) , 380 ( 3 . 7 ) , 371 (7*3)t 
0 . 7 ) , 389 ( 4 . 9 ) , 357 ( 3 . 7 ) , 388 ( 8 . 8 ) , 388 ( 4 . 9 ) , d U ( 4 . 9 ) , 
3 . 4 ) , 341 ( 3 . 7 ) , 338 ( 3 . 7 ) , 818 ( 3 . 7 ) , 388 (30 .7 ) , 887(3.7), 
II inot ODflwrrM 
399 (84 .4 ) , 398 (74 .4 ) , 
370 (80 '^ •*** ^^ ** 
343 (13 
• tSi •• 
188 <0a), i83 (8*f), its (ea)i m (ta^alt tts Cu.6)» tu 
is© C8«8)f t5f Cea), i f t (is.s), isi1f*s)t t«o (f,3), U9 ( t t) , 
t48 C6*f>» i4f (13*4), 145 (ll), 143 («*l)t 13t (l3.4)« 138(34*4), 
133 (I8«3)t lil (ll)t 13d (19.9)» 138 (13*4)» 13:3 (33)t 131 (l7)» 
119 (IT), 11? (8a)f 111 (8.8), 110 (8«8), 103 (as»6), 108 (ll), 
lOT (33,8), tm (38»e), 3T (l4#«), 38 (43»t), 33 (33*3), 9l(l3*8>, 
83 (a8«8), 81 (40*3), fO (30^), fl (^•O), 6» (43.t), 3? (^.e), 
30 (33,3), 87 (88«6), 98 (63«4), 48 (31,7), 43 (iOO), 41 (4S«1)» 
6/War«i«y^ *«ottioaBr<ihol««t«.4^ i]f.3*>w» (OMI), 
M^ (not ob9«rv«A), «/« 416 (100), 400 ( 8 , 4 ) , 390 (31t3) , 
398 ( 8 e a ) i 387 (3«e), 384 ( 4 , 8 ) , 363 (13) , 380 ( 3 * 4 ) , 370(3*3), 
388 (13) , 348 (4»8), 347 (31*3) , 343 ( 8 . 4 ) , 191 (6)» 190 ( 7 , 3 ) , 
189 ( 6 ) , 178 ( 4 , 8 ) , 177 ( lO«3), 173 (10«8), 178 (30«4), 174(3*3), 
i73 ( 4 . 8 ) , 133 ( 7 . 3 ) , 131 ( 3 . 3 ) , M 9 ( 6 ) , 187 ( 3 . 3 ) , 134 (4«8), 
183 ( 3 . 3 ) , 183 (13 .8 ) , 181 ( 4 . 8 ) , 180 ( 8 . 4 ) , 149 ( 6 ) , 147 ( 8 . 4 ) , 
143 ( 3 . 3 ) , 148 ( 7 . 8 ) , 143 (3«3), 140 ( 4 . 8 ) , 139 ( 4 . 8 ) , 133 ( 7 . 3 ) , 
137 (13*3) , 198 ( 4 , 8 ) , 138 (14«4), 134 ( 3 . 3 ) , 133 ( l 3 ) , 131 ( 3 ) , 
*• «9S 
8 >e ^ ^tw&tm»^m<^mtmssf^^%«i'fA^mi*^^lp^ i^mxY* 
I I * 4»3 C3»e| C g ^ ^ O g ) , « / • 4S0 ( t 3 . 3 | , 43d (8 *4 ) , 
4t4 (?»a>» 400 C»»@), 399 C3A«0)« 393 (84) , ^ 3 C9,6)» 3fO ( i3 )» 
343 ( |0 ,S)t i38 ( 4 * 3 ) , 838 (i»#3)» ^89 («)# ^ » («)> 3*1 ( i3>f 
241 (T)» 33? ( 8 ) , Zm ( « ) • a i t ( 6 ) , 3*8 ( t | , 313 ( t > , 191 (T)^ 190 
. ( f ) # 139 ( I 0 . 8 ) t tm (0|» I f ? Cl0.8h l f 6 ( 9 . 8 h l f 8 ( l 8 ) i 
1T3 (8 ,4) t m ( e ) , 183. ( n s ) , 181 (8»4|f 189 ( 9 . 8 ) , 183 (13 ) , 
181 ( 8 ) , 180 (8>» 149 (3«4>« 14? ( l3)» 148 (8.4|» 141 ( 8 ) , 
.133 (8)f 137 (10»8)» 136 ( 8 ) , 135 ( l9«2) , 134 (8)« 133 (18«8)« 
131 (10*8)« 139 ( 9 , 8 ) , 138 (13«3>v 133 (13) | 133 (13*3) , 133(f»3}, 
131 (18«3)« 130 ( 8 ) , 119 (15*6)» 117 (8>» 111 (d.4)« 109 (30«4)9 
109 (8 *4 ) , 10? (35 ,3 ) , 108 (8«4) , 108 (21»8), 97 ( l 4 * 4 ) , 98(8*0) , 
99 (43) , 94 ( 8 . 4 ) , 93 ( l 8 * 4 ) , 91 (18) , 88 ( 8 ) , 83 (34 ) , 83 ( 8 ) , 
81 (39 .8 ) , 80 ( 8 ) , ?9 ( l 9 . 3 ) , ?? (?*3) , 71 (35*3) , ?0 ( 8 ) , 
89 (40*8) , 88. (8 *4 ) , 8? (33«8), 80 (18) , 8? (88*3) , 88 ( 8 * 4 ) , 
88 (80 ) , 83 (7 *3 ) , 48 ( l 9«3 ) , 44 ( 8 ) , 43 (lOO), 41 (43*3)* 
*»» 183 •• 
mrmEmBB 
Vol, Of ^olut «it«y «iit soa«y ln6*§ £r«w TorK, t fa (itST)* 
3« 0«w« El l i s and «^A* @ar^^ri Bi<ioli«s« ^«f j^» Ta (1910)* 
4» «^A« Garner ood «« d<}did«n« iMt* * I t 538 (tdia}« 
S* J«6« Bolliger end tl*I«* Coiurtti03r» A»at« <r« Cli«it«t Mi 
440 (1064)» 
0* %« Haoma loti <3« CNnrissoiif Bull* SfN>» ctiiii« iPrtmeoh 
f« E« 0a«ptt T« Selilalsstti and S*lf* Sftla8at»riH(iaiir«iii 
a« S» IIttra» €lia»» Pli^fv* Boll (Jtpaii)t | i^ &83i (i004^« 
3tO» Cl^i)# 
i0« D* Roa«iit^«l» A,o, me4mrm«f^Wf mA <f« WtteA^ IMi^t Mt 
910 (196$}» 
11* 3^Bm%* )Iiil^r« W*ll« <f<me«i oad F«<l« aawsf J# Ob*!!* Soo*. 
3ST (1909)* 
12^ o««r« vmum mA a«if, Mil«at ^^^ ^^^* ctiea*^ jl^t s^^s (i9da}« 
13« !i« HtufMrt A, s«tr«t m,A A* Pl«ittii«»t Eelv* Cbln* Aol« # 
J4« 1183 (1948)* 
14. e . s . »otitaaiit T. r«rl«t«lii» and M.s* wiill» «^ Org* mmm^* Jtt, 1988 (1980). 
IS* r* BittdoQ Mid w* it«Me«itiiiy «r« OHM* si»e«» 0004 (i96iK 
18. »•&, W«iidliLr,i 0, TAiit»t «ad fi.L« Slatas^ J* A»* Cii«a« Son** J[lt 8589 (1088)* 
17, A, li«rdon« J, Sotuildllaf A. watfstaln, «tid ¥* 8«leli9t«lti« 
SaiT, chm, Aot«> |£« 68a Uwr)* 
m tS4 • 
IS* w,w« 90at«rf«ld« «!• Biol, Cbmrntf H^t ^^^ (i94a)* 
19. »• ^ril«jii»ff» Boll, so0« cnw (rr«ao9)t M * ^'^ Un't}* 
ltd* <r, 8o#«eictti mA A«t«« si>««»iiit» Aee* Treir* QHas^ §^t 8f4(i»3dJ« 
ait H*v, vait0!t, ^* Org* Oiftw*! ^ t i i d i C&^^K 
3a# 6«Qf P i^« and P«a» wtlUaatt | j |M*t M# ^* it^^U 
34* ll«S* Turiiert <l* Att« ^Ji««. Soo t^ ^ t i^^ (t^d>« 
as, 6«n* Patil oad f«E« Kasttiri» ^« Org« Gli«»«i ^ « 499f Ct96i)« 
iO« S« Cftipif t«9* Cfiatig an^ i a«I« DorHeaiif <l« M d^* piiarii* 0li«»»t 
£t T14 11902)• 
8t» ii« sorodetctf. »?« Oimtelit and ir« uastirt 4r« Org* ai«tt»» 
SI8* <i^ «7« PifiHer and.B:* $of^aff»tr» fatroliiidrfm Ibettertt 60S Ci9d9>« 
29, .l«t. Piiibdr and KM 0<iltafj^«rt Aust* J« <»i0tt»« ^ , ISfj} Cii^dS), 
dO« E* CMpi ntsd ir« SeliAiilsittp «r« Ori« Cli«»*t J^t ^^^ (29@$)« 
$U e» C»9iil iBd S.ti» 8iilfi«sdiriwaitriuif tMiJ* i M» 3333 (1963)* 
33* M.S* A!«i&dt A*n« siddiquiy imd $iiatitilt«li» Ind* J« cii«a», 
^ , 26»3 ( i»f4)* 
34« 1%*D* Tii««l« Of »• ilti«ten<|> AUgarti UualtK fAil¥«r«i<i^» 
AUgarH (1973)* 
%• Pli,D« tUtata or H*K* P i l la i t Aligarti ftmalts omverHty, 
AUgarli (19t3). 
99« S.D. U v l u t t J . Org# Clitn«» J |« 3189 (i9S&>« 
3r« K« sttaatta, ^Mata SpaotrmnttiT** MoOrav-^lll Boot Ca«» 
Hav rarkt t96a, 
39* ti* medaaim and f«H» I«oiig» J* Aa« Cttan* 800*1 l^t 3933 (1993)* 
• JB8 •» 
JT, 89 ( toss). 
AU K^H* ShiDirot •^•M* VtXs<»i» mA c« &4«r«««iff s teroid* , |,t 
4d, »««!* i l t t l a rd , Org« M U M %0otr€«i«| ^(a)« 379 itms}* 
43« fiixtt i!« Chen* wltlftMA r* Si i^t F, Willy mA mh^rt M« iKedftt 
Or«« Mik98 SjMsctrcw, ^ , 199 (i9TO)f 
d4« tr. WMAdfti E« fosHii and E« ««l«iiab«# A&ttraottt Pt 45S» 
ASim cowiitta* &• Uf m&atA eoiif«reno0 oa Ma«» S|^eotr««ati^» 
$t« touta (i90S)« 
48* 1>»6«B« Baaoaotc aad E«S» Waigtttf Ctie«« Oi»iii«| 99 (1936)• 
4i» S» Yamaaura and Y« i l i ra ta i Tatr^adrea Jbattarat 79 (1904}* 
47« ?• aidraiii 3« laoa* S«S* i^«<ai« a* Sataaiirat 7« tfaeda, 
J« WoloaaksTf l>* Dlalearaaitt ^* Slat^augh* and B* Halaaat 
fatraiiadroa liatt«r«f 4097 (1968)« 
4dt n* Btidaikieiiilczyj, Bttahlarp and a» Qfulolierfi HaaataH^ 
9gf 1113 Cl967)» 
49» 1« Budsilciavic^ 0* BJeraaalf and 0«B« ir t l l i«aa "straafora 
Blaaidatlon of Hataral Produota by ilasa Spaatiraoatrfi 
Part f i t aoldan^Di^r i n o , , Saa F)rattolaQO (1964)• 
80* P« Hatatlff* Bu l l . Soe^ ll<^* Sol , Uaga» J4» 790 (1963), 
81« H, 0tidsileiawicz,2« Palahf and C* maraaaip Monatabt 
5 i f 188 (1984). 
8t» CO* llae9ona>ldt cr«3» Sliannonf and G« Sogoirdai Tatrahodyon 
I iattara, 807 (1983). 
89* R*A, i^iadalt *f*^* Sbnltn§ ma6 A»Q« stiaricar* Anal* Ciiofli«t 
^ , 938 (1988). 
84* X» Sleaaan and J , Sall»l« «r» Aa* Ctiaa* 90o«» §|^ » 3149 ( 1 ^ 9 ) , 
88« C*S, SrioOi and U0« H a l l , <7« Aa« Cliaa* Soe»t §£« 8881 (1988)* 
i.00 •• 
j l , n o Ci9«e). 
9d« p. Tore «»a A«<r. u^toni s«#roi<iat i i f 447 U9QS)* 
d0» il»i^ » (lriist|e« mA K^h, Rlnohartf <rr*» <!• Org* Ciie»«, 
It 1740 (1«68)* 
H*S, Vorshvllio, mA ! • ? • TorgoTf f«trali6ilr<»i» 5g, 13d» 
0S« f«!a« ileitbronff J^* noflgas 8ii<ei r.S* springt •f* Clien. Soo*» 
799 (193S), 
63« t)«J« i!«ll«iir *flie Iitfrored Sp^etra of Complex lf9lootiIe«*i 
Londoat M@tliti«ii aad Co«| I*td*i Heis' t^rlcf J«^» Wiley mid 
Son^i Iiio« (1998) 9 
64* A.R^S* eol«f «l» Obeii. Soo*» 3807 i i^4)« 
6S« HvS. Btiftooa and 0«n« f l l l t««s , ^AppUestionsof mift 
3p««tro«oon3r in Orgimto Cti«aittiT«f aolA«ii««eyt San 
rranoitfoo (t^4)« 
68, ijr, Titdaiit«r and v» OoU» J» Org* Cham** jj;* 46d4 (i802)* 
67, 4. Viaaau* una 0« Oalnart Cbev. 8er»t ^ » isa (iOiS). 
88* C»W* Sho^aa mA G,H»E* SaiMi«r«» J* Gktm* Soe«| 1768 (1^2) . 
8t« t«F, FiaMr* and R« 8tavaa»oii» <r* An* Ctiaa* Soe«» 78« 
1738 (1854)• 
70* L*r« n«aarf M* FlM»r« «nd s* ftajagopalaat J* Org* ciieii«f jyt, 800 (1848)* 
71, M«s. 4tnMid» 0,4,8* 4iiaarl, and (lUaa) rala VariSf lad* <r, 
Chem, ia» •^ '^  (1*74) • 
73* fi« Bt]dallrl«wdcz,0* OJ«ra»«l| and D,fl, «llUaa«t M*** 
Spaotroattry of Orgaalo Coapataids, BoIdan<^«r» lao* San 
f¥anoiaaN9» 1987, 
t48T <1»48). 
74, H»F» aiao ana a*C»« stii9kidLiiolii <r« ors« cites*t M» 97<> (i9ea>« 
79« Uf« noMry .!» An* Cb«ai» Soo«| JS^ S421 (t9S3)* 
t6« 9«Cr« Sauben and X.n* Tiar«iitirat «f« AM* Qtien* 3oo«. t s , 
0903 (i9»3). 
77» !!• Iiettr«i W* Uetiroli md A* @«gle» Aiinaleii» 6S6« 1,09 
78. I,»r» n««e r t and M. Fietor, *St«rol<ls'V aeiaHold FaniiitMns 
Oorporatiodf H«w Yortct 19$9« 
79* W,0* DAHH^, and O^d, F<;AlKeitt »r* Am* Ciioii* S<»o»i 78* 
4739 (itWS)* 
80* li« nusieiEay 9* Bassliardt t*l!* |i^00her# and ii* «lr»» l^« » l«»JlQ»l»f » * 0l»9SIlCHrUf W*U* PAtfW 
ilel'T. C!M«. Acta*, J^ , 1147 U988) 
